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Chapter 4 
Basic Building of the 
Capital 

Blocks 
- Size Premium 

Cost of Equity 

Size as a Predictor of Equity Returns 

The size effect is based on the empuical obseivation that companies of smaller size are associated 
with gi-eater i-isk and, tlieiefore, have greater cost of capital The "size" of a company is one of the 
most important risk elements to consider when developing cost of equity capital estimates for use 
In valulng a business slnip|y because size has been shown to be a pi-edictoi- of equity retui-ns Iii 
othei- woi-ds, there is a significant (negative) relationship between size and histoi-ical equity returns 
- as size decreases , returns tend to increase , ancl vice versa ' ' 

Tiaditionally, researchers have used market value of equity (market capitalization, or simply "market 
cap") as a measuie of size in conducting historical iate of retui-n studies Howevei, as we discuss 
later in this cliapter, inarket cap is not the only measure of size that can be used to predict ieturn, 
noi is it necessarily the best measure of size to use 

Much of the ieseaich of the size effect relies on the data provided by the Center for Reseai-eli in 
Security Prices (CRSP) databases at the University of Chicago The CRSP database Includes U S 
equity total returns (capital appreciation pll.IS dividends) going back to 1926 

The CRSP databases enabled researchers to look at stocks with different chaiactei-istics and 
analyze how thai retuins differed One of the fiist chai-acteristics that researcheis analyzed was 
large-i-narl<et-capitalization (large-cap) companies veisus small-market-capitalization (small-cap) 
companies 

For example, a 1981 study by Rolf Banz examined the ieturns of New Yoik Stock Exchange (NYSE) 
small-cap companies coinpared to the ietuins of NYSE Iaige-cap coinpanies ovei the period 
]926-1975 '' What Banz founc] wasthatthe retuinsofsinall-capcornpanieswere greateithanllie 
ietuins for large-cap companies Banz's 1981 study is often cited as the first compiehensive study 
of the size effect 

-I lw, Cli,il)tel IL. c >(r,Il)terl iii ijclt [ioin :Iieiitic,i 11, Pi:,tl dlwl ll<~;101 .' rjtrlljr-,w:.ki lr'(Jsl {)f C,ipda/ ,~\1 '1)~/(.r),~~(.)1<', ci/,(/ f-,Kap]p/r,s tll ed 
(Plr)1_)(Dkpn KJ John Wilcy.k Son·-, 9(Jlli 
HoH W Haiii " l-I io Helatinnsliii) betweei i ID,(luil i ctncl RAm ~I Vallie' of r-f ;Iiiinnn SIr)( k. ' , P )(vna/ of / Nk 1/irkil f-(~o~lomu ' (Iv',rlc h 
lc)4L j 12 Tigir p,4)t,i itj c ,ftc,itc.ite(I ,i,, tl~efllst i'(,Ililjlrlipnr,i:p ..tiirlyol the.i/eeffert 
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Possible Exp!anations for the Greater Returns of Smaller Companies 

Soinevaluation analysts treat small firmsas equivalent to scaled-clown Iaigefiims This is likely ati 
ellolleol-is assllniptlon 

There ai-e theoietical ieasons for the greatei- returns of smaller companies (i e, the "size effect"), 
which might include (i) small stocks are less liquid (wilh higher associated transaction costs), (il) 
small stocks are riskiei and harder to divei-sify, (Iii) small stocks have highei betas which often ate 
underestiniated, (iv) investoi-s i-nust do moie analysis pei- dollar invesled, (v) investnient data is Iess 
available 

Valuation analysts also cite mole practical Ieasons that small firms have risk chatacteristics that 
differ fiom those of large firms Foi example, lai-ge firms may have gi-eatei ability to enter the 
market of the small fii m and take market sl-lai-e away Large conipanies likely have nioi-e i-esoui-ces 
to"weatherthestoi-m"ineconomicdownll-Ilns Large firmscangenei-allyspend i-noi-ecashon Rj¢D, 
advertising, and typically even have greatei ability to hiie the "best ancl brightest" Lai-ger films may 
have gieater access to capital, broadei- Iiianagement depth, and less dependency on Just a few 
custoniels Alai-gel nuinberofanalysts typically follow Iaige fii i-lis ielative to small firms, so theie is 
probably moie information available about large firms Small fii ins have fewer i-esouices to fend off 
competition and ieclirect themselves after changes in the maiket occur '-

Any one of these diffei-ences (not aii all-encompassing list) would lend to increase Investoi-s' 
reciuired i-ate of ieluin to induce them to invest in small companies rather than investing iii large 
companies 

The size effect is not without conti-oversy, not is this contioveisy something new Tiaditionally, 
small companies aie believed to have gieatei- iequiied iates of ietui-n than laige companies 
because small conipanies ai-e inherently i-iskiei It is not clear, however, wliethei this is due to size 
itself, or lo othei [actoi-s closely ielated to oi conelated with size (eg Iiciuidity) < "TIle qualification 
that Banz noted in his 1981 altlcle Iel-nalns peltlnent today 

"/l is not k/iown whethei size [as nieasl_ned by maiket capitalization] pei se /s 
responstble for the effect oi whethei size is just a pioxy foi one oi mole true 
unknown faclois cou-e/ated with size " 

In this chapter. we fii st piesent empitical evidence foi the size effect, followed by a discussion of 
common ci iticisms of the size effect 

( Ie'Ill I<r.)gol Il JI~,(,tson 
I'v' z) [ (Jil(j alirl , /'13.;i,(i 'C,iowth (Jli)Il.Kis lj:)~A'iitt€ii f ,ill l)i'( l,liltt. ,Ivl Valuilifj hilw,|I I I!Itl·. F[ A /'Jl')1 IV,-,a<,liiclit Me(Vinrr, Pep( [ 
ijo 4047 Mal(.Il '(Jf)1 Av,:ILIJ|~~, t L' 
!:\'ei, mlpl l.r,tillf,Ill]-i'Ili,l si7'', Ienpal(1~ ,uriclesk tlvt Ii(ijidity i,, still ,. %,~Lk'it Ni.c kicir)i ,-,i,c! i, Iliprlirtoi c,f [ptiliii:- hec ·Xrvrl b 
I | jl )( jt :, on Zluwu (, Iicn 1 ), iilic · l i ' J I < ini and W (- in : IV Y Iltl " I vlll ' rllty <]<, fin li , v ' tJ < itlilenl -, lyle ' / Hta / jcw / Analvgth Joutttal Vol (, f )( 3 ) 
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The Size Effect: Empirical Evidence 

Suinmary statistics over the 1926-2019 period foi CRSP NYSE/NYSE MI<T/NASDAQ' ' deciles 
1 -] 0 ai - e sliown in Exhibit 41 As size ( in this case , as measuied by maiket cap ) decreases , i - etui n 
tends to uicrease Foi example, the aiinual ai ithmetic inean retui-n of decile 1 (the Iaigest-cap 
companies) was 11 25% ovei- tlie 1926-2019 peiiod, while tlie annilal aritlimetic mean ietuin of 
decile 10 (the smallest-cap conipanies) was 19 87% Note that this increased telui-n comes at a 
pi-ice risl< (as Ii-ieasui-ed by standard deviation) increases from 18 83% for decile 1 to 41 89% for 
decile 10 The ielationship between Iisk and return is a fundaniental principle of finance and foi 
estimating the cost of capital 

Exhibit 4.1: Surnrnary Statistics of Annual Returns (CRSP NYSE/NYSE MI<T/NASDAQ Deciles) 
1926-2019 

Geometric Arithmetic Standard 
Mean Mean Deviation 

Decile (%) (%) (%) 

1-Largest 9 53% 11 25% 18 83% 
2 1063% 12 86% 21 33% 

1 08% 13 57% 2316% 

4 10 89% 13 79% 25 31% 
5 11 32% 14 39% 25 91% 

6 11 31% 14 68% 26 87% 
7 11 60% 15 35% 28 75% 

8 11 39% 15 84% 32 52% 
9 11 44% 16 71% 36 65% 

10-Smallest 13 08% 19 87% 41 89% 
Source of underlying data: f '.GF ! J , ,tor.k [ „~~tal ja.,(' und (.I<'* l JL Ilvlict C, | ),t! ril ).l,C - l'I ,) l Chill 1()1 ki,_·9 'Cil(.Il Il i ' .,Je'lill'y [-JIIO 'r 
LL{ (( +~-1~r,p,, ) All Iiqht :, fp: r'! ved Llt'+b i<; ., iogibtt'!(_,4 tia,If'ill,cul< <.i}'I £,C~i\/ier il),--ik r;t ( ci,Iri 1(,i <l",eaicli in Spiu'Itv [li:O' I I l. r,llcl 
I}c.t 1),-rn Ii{., i,god fol il<,e Ilv [)Iiit f: 1.'I~,plljr-, llc 1 he I juff A Phplp<, ,illillic.mirjll, .i]'1 rpl"I-,C, „i,1 iv,t : I,r,1-lf>t#rl qnlll c'i 1)ifJ|ilol,Ci bv 
CNSP.- ik ,]I liliate(, oi its. pai piit coinp.ii iv l o 1(\:i n n,(ji p <':1 )(,i lt CP-hk vi~,it 1 I'| c ';|-'T ,<,| | ,"f. P~,<A~%~F,/\'~,E,A(lr'(·(il," 

) 1 '(,er'\,Ith pf-~Ill,1. I(,Il /,%11 Ilrjlltsl,J< , ,\,gi f.CIr iJI.tinn, pr-iloinrd Lv [i,iff k blipl 

The Size Effect Over Longer Periods 

Exhil ) it 4 2 illusti - ates tlie size effect As size ( tneasuiecl by i~nai - ket cap iii this case ) decl eases , 
return tends to //ic/ease Fbi example, an investnient of $1 in CRSP decile 1 (coi-npi ised of the 
largest companies) at the end of 1925 woulcl have gi-own [o $5,179 by the end of 2019, and an 
investment in CRSP decile 6 (comprised of niedium-sized companies) would have gi-own to 
$23,579 Howevei, an investment of $1 in CRSP decile 10 (comprised of the smallest companies) 
would havegiown to $104,551 ovet the same period 

(Ji , O(.1(,IJei I z':)'M' [ . /SE ELIioi ie/t acr.ime(l tlr Ametir,-I i htn(.k F/c 1;,ilir]( (AMI-/) I ie bi /:.F MK is thi fc,iniei Anif iic.2 i i Rio(.1. 
I >'i.h,-,iry' oi AMI-y 'he r_'FtbP slai (l„id inail,el rap b<isod NYSP/AMI-X/NAE[ )/\0 Iiicll( ('t, 010 1 Ic,W rallc (l tlie IwY%[/NV;1- MI<1/ 
Nt S[)Af ) illcli(ec, 
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Exhibit 4.2: Terminal Index Values of CRSP NYSE/NYSE MI<T/NASDAQ Deciles 1 -10 
Index (Year-end 1925 = $1 00) 
January 1926-Decembei 2019 

$104,55 I 

)(,( leasing 9/e > 

$23,579 

=...I.Illl 
t 9 b; t 0 A % % 0 

» » 6 Cf Cf> » C?y y 062 d ©e dw ©e ge 
©e ©V ©e ©<Y 

Source of underlying data: (.q'AP IJ:; 7[ock Database c.i,c'l ( HEP tj b Inrlic:et Database I,7(J;' 
1-l C ((.RSP i? ) All i'(jhk te<,ei ve(I CRSP(A ic,: iegi.t(·ie(l ti,irleii iai k aiwl sei vice itiafk of Ce·ntei 
has I)(,('n Iicellsefl tni ll:o Iiy I-)!if[ P, P I~elp (; I !.C l l1e 1) liff & I~1 i el il:, publl ra t io i is alid sol vic' r.:. 
LRSPP, its clfl'Illdte: oi ilr i,(i'(,i il (.r,i n i)any To iea In nioi e a|-)(),JI CI t..1-' VIC.H -,' \, t' ; ., 'il 1 (. h 
IO Vserlwltli pell-ti!:.,Ion A|| iliililg ie.Ieivpd Crblcillati(-)11,1)elfornrd bv [)llff & Phelps [ L(. 

(.) ( Pntri kn Itcseaicll In Sofllillv Plicot, 
foi Re,eaicl-i iii fecitiity Prices. I l C and 
aic ||c,I i,|~c)11.,o[(3(I sold oi pi oi-Iiotcrl by 

SI-' NY;F/NYSF Mk i/NASDAO (Ieciles I 

Exhibit 4 2 illustrates two othei impoi-tant concepts The fii-st is that the size effect is not "linear" -
the size effect is cleaily concenti-ated in the smallest-cap companies 

The second is that ovei longei periods of tinie the size effect is not Just eviclent for the smallest 
cornpanies, but is evident foi all but the laigest gioups of companies, including companies with a 
imaike[ capitalization iii excess of seveial billions of dollars 

To illustrate this, decile 1 (large-cap conipanies) is conipared to a portfolio comprised of equal 
paits of deciles 6-9 in Exhibit 4 3 An investment of $1 In decile 1 at the eric] of 1925 would have 
gl own to 95,179 by the end of 2019, while an Ii-lvesli-nent of $1 in a portfolio conipiised of equal 
ioaits of deciles 6-9 atthe end of 1925 would havegiown to $28,555 bythe end of 2019 (iemembei 
decile 10 , which is coi - Tiprisecl ofthe smallest - cap conipanies , is exc~uded fiom this analysis ) Even 
with decile 10 exclucled , the portfolio inade up of deciles 6 - 9 outpeifoi med laige - cap connpanies 
over the I 926-2019 period 

'Ol'Ill_ ICLCAIL|]('I c,|I, ',.(- jll:}(lp: tpcl tli. 't the -,17( ettect iCI f. oientli,ttci ili oven . 1110|Ipi flillnz,tl i,.Ii (Ii: (.li ,' rj,I Ileie Hc)iov/Itz [ ol_lglilan ail(1 

%.vi fotji ,(I tli.it if Iilin' |(~L<. t|lc.ii 5!-~ ni'Il'o'1'li v:I{_1(~ „'0' (_~>'(~Ill(Ierl 1!,0)Iil tl,(~ sc.rnplelliuvpn the ' i,n (·Ileit Ileronlt-s Illc,Icjllifi(.,lill al 
|e.,:.t as n r:1!,lued (h/el the 1 (1[, j 199, tlini(, peilr,rl .,cic.I t Hc„(,witz. ! Iltl LC)li']I it ,Il :;1 id N 1- -;c.vll i ' ho , |IS.4)1),-:tll ig t,17(, c f[(1(.t 
Aesec-i/,_'/i 1/it-(·(i/ir,/i)if'j, (.40()) :P -lf )(_j 
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Exhibit 4.3: Terniinal Index Values of CRSP NYSE/NYSE MI<1-/NASDAQ IDecile 1 anc] a Portfolio 
Conipi ised of eqllal parts of Deciles 6-9 
Index (Yeai -end 1925 = $1 00) 
Jar-~i]aiy 1926-December 2019 

SI(K,0(]f (tfi 

SI'I Aoo IJC) 

+Port}()|io, ot Dp,-lit L , 9 -:J,"A£ 1 
Ail a|Ic,i S:o, 1' :, : t,>(1.i('1'i,1 Il;, <,ili I|Ieu ~.11,[k.) 

6 1 LAJ,1 (Kj i,9 

S I 00 f](j 

S Ill (K J 

51 (Ill 
..1'UW 

3(, ] fl 
O 4: 4> 0) <,9 <* QP 4:~ « 4° O 43 cp cto 6. 43 O) 9 

4 oe P oe ~~qf; <D~~, <cfE' <oe5' <cf <oeS' ~ ,~jP ~:e5; <DF~; «Oefj <)efj <Cfs; 

Source of underlying data: CRS P [J % b toel L)a ta 1„ 1 se c,nd ( It<,P l) b In d ices Databe,sc r'2()'9 fi Cc,i it pi foi I-<pi eac h iii Secuiilv Pilres, 
[ l C (CRSP'E ) AII Iit-illtc, iesei ./ecl CRSP' Il. /. ie[Iiisteir.(I tic.clein.Ill' al)(1 ,(,ivice iiicuk ot Cel itr'i foi '-lesec,1(li Ili lecljiltv Plier,L I LC ailil 
hcr-,Ijeeti liceiised joi irpby Didi k PhelliL,ll' Tile Duft& Pholi), ijuljliralion:. ..iid :eivices ciie not sijcji,<.,oied sc ilrl(,i pic,n,otcd by 
(.HSP(b, it.. affiliatos.oi Ils parent l:r)Inpany ,() Ioalli Ill(jleaboi il t Il:P vISIt , /, .A v,i , , .,p, (.HSP NIYSE/NYSE MI<l/NASDAO clr,ciloi, I 
anrl (lec'lo f, (i Used with peini'(.sinn All Ii/jhls ieseivpcl Calczllc,ti,! is IJ('Iic)Iined hv [),Iil K P|1(,Ips, I LC 

Slriall-cap conipanles do not always outpei-foitn large-cap coi-npanies As a inatlei of fact, si-nail-
cap coinpanies' shortei- leini beliavioi- ielalive to large-cap companies can be quite en-atic, so 
analyzing small cap cornpanies' perfoi niance relative to Iaige-cap companies' peifoi-inance over 
varying holding pei-iods inay beinstiuc[ivein ievealing Iongei -term trends 

Iii Exhibit 4 4, the peicentage of peiiods in which sniall-cap companies oulpeifoi n-ied large-cap 
companies is analyzed ovei 1-, 5-, 10,20- and 30 year holding periods As the holding pei iod is 
Inci-eased, sniall-cap companies tend to outpei-fonn large-cap companies in a greater nuinbei of 
periods In othei woirls, the longei small-cap conipanies ate given to "iace" against large-cap 
conipanies, thegi-eatei- thechancetlialsmall-capcompaniesoutpacetheirlaigei counterparts Foi 
example, slnall-cap companies outpetformed Iaige-cap companies 821% of the time ovei all 20-
yeai holcling periods fiorn Januaiy 19261|l I-ol.Jgll Deceiliber 2019 In contrast, laige-cap companies 
oulperfonnecl small-cap Col-npanles only 17 9% ovei the same holding and tirne period 
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Exhibit 4.4: Peicenlageof Pei-iods that Small-cap Cojnpanies Outpeifoim Lai-ge-cap Companies 
over 1-, 5-, 10-, 20-,and 30-yeai Holding Periods (1926-2019) 

1101(lll jg I--)( h 110(] 1-year 5-years ]0-years 20-years 30-yeais 
Small-cap Companies Outperform (%) A2 4% 55 3% 69 4% 821% 91 3% 
Large-cap Companies Outperform (%) 47 6% 44 7% 30 6% 17 9% 8 7% 

Source of underlying data: (.':bP I J f, Sto,4 I ~:1~,Ii,'se .-~i icl f Roh l J % l,irl,ce: [ jzta.Ilr,qc A"Ifj f oiitei foi rlel_eaicli Iii Scrllilt\' Price. 
I l C U 'Ii'-:PE) All ti~~Iit; ici~,(iivcd t [-fi[;3 i'.. te(jlst(iecl tla(leni,Ilk al,(1 sel vu ( ti,alk of (_.ellta Iol [-if 't.<~,11(.li Iil Serullty Fil(.es, I l (- .-illd 
hac. beei, Iireiu.ed fni use by Duff R Phelps I'C 'he Dul & Pljelps public,-tiuw, and vn,ice: cio not sl)(jtiL(,ied 1(jl:1 (,i I)ionio[.rl bv 
CRSP.: Ilc, alhliate. oi its IJ:,Iolit rc,I}il).ny To Ie, .in inoi t, Aljr)lit (. {EP vr.It p ' , S!1 iall-('ap Colilpal-llec, ,-Jie [ellierenterl by 
(:IRSP NYSE/ljvcb MK I/NASDAQ clrcile lf), I a!(JP (.ol) (:(}Illl,al ilel €ie i r'j,Iet.rnlf,rl bv CIHSP IJYSI-/NYRE MI<T/l\IASDAO denial 1-lie, 
IitlinbcJ[ uf 1 5- ID 70- and 3(jya,i holding penods ovei the jc.i-iu;iiv 192b Decenil)ei 201(}tinie hoii/o i iLl 117 I FIGQ 1 ')(ICJ P; 8cl 

and 7 69 I esp (<Ltivc,Iv I lc,ecl with pein iif; c; ion All Iigh[:. les e ived (.Ei Ic ulatioiis peil oi inerl by DuH & Phelps LLC 

The Size Effect Tends to Stabilize Over Time 

It may be insti-uctive to exainine line tendencies of small-cap stocks' perfoi mance versus lai-ge-cap 
stocks ' performance over time periods with fixed starting dates and variable ending dates This will 
help to see what happens as more time periods are added (and thus the impoi-lance of "unusual" 
time pei iods is diminished) 

In Exhibit 4 5, the aveiage diffei-ence in annual retllrns foi small-cap conipanies minus Iaige-cap 
companies was calculated foi periods with fixed starting dates of 1926 (the first yeai data is 
available from CRSP), 1963 (lhe Risk Prerniui-n Report Study are calculated ovei- line time pei iod 
1963-2019), and 1982 (the year following publication of Banz's 1981 article) 

On the fai left side of Exhibit 4 5 foi the seiies "Fixed Beginning Date Starling 1926", the first data 
point is the average diffei-ence in annual return foi si-nall-cap coi-npanies minus large-cap 
companies in 1926, the second data point (moving to the i ight) is the aveiage di ffeience in annual 
retuln for small-cap companles minus lalge-cap companies over the period 1926-1927, and tlien 
1926-1928, etc, until the final data point on the [ai- light is the aveiage cliffeience in annual Ietill-n 
foi- small-cap coinpanies minus laige-cap companies ovei the petiod 1926-2019 

Ihe same analysis is displayed foi "Fixed Beginning [Date Staiting 1963", with the leftniost data 
point being the aveiage difference in anlilial Ietilili foi sil-lall-cap companies minus Iaige-cap 
companies in 1963, ancl then (again, moving to the Eight) the aveiage clitfet-ence iii annual ieturn for 
sniall-cap conipallies Ililnlls Ialge-cap conipanles over the periods 1963-1964,1963-1965, etc, 
until tile final data point on the far iighl is the avei-age difference in annllal return foi small-cap 
companies minus laige-cap companies over the period 1963-2019 

And finally, the sat-ne analysis foi "Fixed Beginning Date 1982" is shown, with the leftmost data 
point being the avei-age cliffeience in annual ietuin foi- small-cap companies ininus large cap 
companies in 1982, and the i-ighti-nosl cleta point being tile average difference In allnllal Ietul-n foi 

small-cap companies minus laige-cap conipanies ovei the peiiod 1982-2019 
Hanz Rolf W "lhc Relatioi ijl iip Ijetweei i Retilili,ilirl If., ikei Vnliie of ( f,inninn btockC" Joij//)a/o/ / u?anc/cilkr~o,i,Y?jtcs #Wnich ](!Cl ) 
3 IP> Baii/5 1981 aiticle (|eliwr.tidt¢(I that sniallpi ( rip stocl.:, p/lili }!1('(i fjirji }Ifir:anllvgier,t('i pelfotlliai ic(' ovei hi(jpl-Cal) .tocks ovei 
tlic |ie|iud fiom 1 (J>'6 lo 19/ b 
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Exhibit 4 5 suggests that while the size effect measui-ed ovei shoitei time peiiods may be quite 
eiratic (and even negative at times), there seems to be an oveiall tendency towaid stability as time 
periods aieadded ancl the Iongei the pei iod ovei which it is measuied (iegaidless of thestai-t date) 
Puithei, this stabilityseems to be reaclied in "positive teri itory" (the i-iglitinost points in Exhibit 4 5), 
suggesting a i)ositive size effect ovei time 

Exhibit 4.5: CRSP Decile 10 minus Decile 1, Ave age Diffeience in Annual Retul ns 
Fixed beginning date, variable ending dates 
1926-2019,1963-2019,1982-2019 

40 0% - Fixed Beginning Date Staitiitg 1926 

30 ort. - Fixed Be(jinning Date Stalting 19(,3 

A A ------- Fixecl Beginning Date Startii-ici 1982 

20 0'y, /\ / KN 

f«,'.»r 1 (n F v ! 

0 00/ r-I.=: , 

loogu ilj / V 

b 16,1<6€106/0'@(2>(2~0>0~ ,€~ r~ 11 15 40/ Afz, /yb 4* 'fb~ 43~ «f~~ 19 19 74 19 19 13 19 19 r*.> gj r\9 cF) 

Source of unde,Iying data: ( iic,P ll S ;k,ck [),it,;Ii,ic,(,i'1(1 (.I,%1- IJ L Il,(lil(-'c, I j<:I„I),}t,i 'i '/(I'J (.('lilol Ioi I<(-'~;carri, iii ',('(lltlty Pilcr,f 
Ilf 1(, lhPj /dl i'(ilip, i,3:,u.rl,I (,c',ki it, r ieril,teio,Iti.(Iollir,il' e,iici vh,in' N}ail. ,,t (I.(''itcl foi ·k'se<al,Ch in Lc,(.ltiltv Pil, e.- LI ( LIicI 
||,r, 6(vn h,,eir,(,d ir)1 ll,ebv l)iiff F, Phelpf 11(-. Ilk( Dlitf ,i F,Ilr'Ilr, 1-JL'1)1'cdlir)'i', lild 5(Ivicf,5 ,'le i,(,t C,13()1il,r)IT~,(1 ,<J|,I ,)i i,1(,|iic,|r·,I |~y 

It<, 2~1'i|I,Jte (,I Its I),tlrnt f-nini,ailv 'l It~,1'I, Ilif'01i u|K)'11 ( R'-,P ~,Il,It ,|11 n|| l ,- P CC'Ii l li 111(1(, ,H P I ' |,If'J.,~-iitf.~i | I / 

:1 ri- 16'DF'1©'SF Mk '1./ -,I),A(1 (It,-Ilf I'j l ai jr' [,-31; ,(~I~,pune~ Lie i, Ili,-':,f.·ntcxl I·,, r „P N'-,E f ''-,E MI< ' [d\''I)AU (Ic'<.ilc l lkO'-I 
Ithpflini>C.it,IlAIIil.il,tr it-.c,i,/ed 1~.(,1( tll.Ilioir, IL, itr,ini,dl,\'I;iijf,~.I Iirli,. [I( 

The Size Effect Changes Over Time 

Thevai-iabililyol thesizeeffecl Is Illustlalecl in Exhibit 4 6 In Exhibit 4 6, the size piemium foi CRSP 
decile 9 (comprised of the smallest companies) is calculated as ofeach year-end fioni 1962-2019 
using the same nietliodology and data set as is ciii iently used in the Cost of Capital Navigatoi in 
the CRSP Deciles Size Study (and the saine methodology ai-icl data set used previously in (l) the 
foi-mei- SBSI Vakiation yearbook, anc] (Ii) Duff & Phelps' Valuation Handbook -US Giude to Cost 
of Capital, and now in the online Cost of Capital Navigatoi at <]i,c c ls'c,fcapital coni, which ieplaced 
the Valuation Handbook - U S Guide to Cost of Capital in 2018) 
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Foi example, a hypothetical Valuation Handbook published in 1969 would have used data available 
fiom 1926-1968 to calculate CRSP decile 9's size pi emium, and this would have i esulted in a size 
piemiuin of appioximately 4 3% In a hypothetical 1998 Valuation Handbook - U S Guide to Cost of 
Capital . using data from 1926 - 1997 , the size piei - niuin foi CRSP decile 9 would have been 
appi-oxiniately 2 3% And, in the 2019 Cost of Capital Navigator using data fioni 1926-2019, the 
size piemiuin foi CRSP decile 9 is 2 2% 

Exhibit 4.6: CRSP Decile 9 Size Premium 
Year-end 1962 to Year-end 2019 

60% 
4 3% (December 1968) 

40% 

20% f 22% (December 2019) 

1 f 
V he 

2 3% (December 1997) 
-CRSP Decile 9 Size Premium 

00% 

1~~ 1~ 19 <F> j?' .4:R 1990 199* r-§§~~ pif r~' rO 

Sources of underlying data: (i) C[iSP U S St ock D ctpba se anrl CRS P 1 J % Iti(li, ' r I#it: I,a .,· 2 7'1 j (j rc tei fc,i P,est-a icll Iil Sprl Illtv 
Pi'('(-,(, I I ( ((.IX<,P l, ) All ncjhls ie<,plve:l (.RSP/i~ I: 2. ie(iisteipcl til,(Ipnimk c:i irl lioivlrc Ill,il 1, ()1 ( Nitpi joi Re'jeaicl i IIi Serl]I ltv P[Icer-, 

I I (. c,iici has I,e(·i, Iic~rir.cd toi use bv Diifl K Phelps LLC . l he I-)iil'f & Pli(,Iij¢., iJiililiccilic)i,s ,}Ii(I <,ei jii·(b:. aie 11(Jt sl)O119O1ed sold oi 
I,ioniok,(1 IJv (.,«.I:t it: if'111<ite. i,i its paiei,t coiiipany T(, learn Ili„Il~ al)()lit Cld,P vi. it , , iii 'rin:JI| cap (J<)nipanles. Ple 

Ipmec,0,1#d bv ( HSP AY-,I /N¥<;F MK /NA'€DA(1(lecilo CI (u) kl(,ilmi(j~,tai Inc U. r'(l witl, 1',oinii:..L,ioi i /\ll rirjlit~, icseivprl lhe I ,ei,ic~ ijr,el 
cr, all ilil)llt Ili (.il, tl|i'Iili'i r,i/f' ilieinla wple ('ci|cillaierl lis,ll'J C>C€KL Ii,t,il iclunr.(j,/l i 1(j rl, v U °, ipo ,lily Bill, Ili(j inc,ikcl bonchnioik 

ll-ed iii Iietci i a|( ll|atioils p, Ihe SAP 5<JI)ir,tal ietilili illc|i·/ l):E'd witli i,cJI'Il!';''ion All itqhl:, 1("j(,ived /,Il < a|, illatiow. I)(iloiltierl l-,v Dllff & 
['11011)<, 11( 

[hese examples piovide evidence that the size effect is cychcal 1 lia[ cyclicality is pait of line i-isk of 
si - nall conipanies , if small size companies always peifoimed bettei { lian laige companies , small 
site companies would be /ess i isky than lai ge-cap companies, not riskier This Is [1 ue even though 
the exi)ected ietuins aie higheifoisi-i-~all-capconipaniesinline long teim By analogy, bondietui ns 
occasionally outpeifoini stock ieturns Foi- example, ovei the 10-yeai period ending Decernbei 
2011, long-leini U S goveinnient bonds ielui-ned 133 2% and the SKP 500 Index ietuin 33 4%, yet 
few would contend that ovei-time the expected return on bonds is gieatei than the expected ietuin 
on stocks 

Sc ) uic , f ,[ ill ,( I ( ~ilyin ( i ( Irda Mi , inili ( Jstai DN eot datkl | Jeso Cci |{ jlilallonspeik ) Illi (' d byl ) illl K PI ,(' Iw ; I I (. 
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Criticisms of the Size Effect 

The size effect is not without conlrovei-sy, though and vaiious coninientators question its validity 
In fact, some commentatois contend that the histoi-ical data ate so flawed that valuetion analysts 
can dismiss all reseaich i-esults that suppoi-t the size effect Foi example, is the size effect merely 
the result of not nieasuiing be[a coitectly? Ate theie market anoinalies that simply cause [he size 
effect to appear? Is size Just a proxy foi one oi mole factoi-s correlated with size, suggesting that 
valuation analysts should lise those factois ditectly i-ather than size to measure risk> Is the size 
effect hidden because of unexpected events? 

Is the Size Effect the Result of Incorrectly Measuring Betas? 

Some commentators have held that the size effect is in pai-t a function of undeiestimating betas for 
troubled firms (which tend to populate the smallei cleciles where size is nieasuied by market cap) 
Including troubled companies could cause the size premium to be overestimated in the CRSP 1 Oth 
decile and the subdeciles 10a (and its uppei and lower halves l Ow and l Ox) and l Ob (and its uppei 
and lower halves l Oy and 10Z), which are populated with the si-nallest companies as measured by 

market cap 

The inost commonly used size piemia is derived basecl on an ordinary least squares regression 
(OLS) beta We examine two alternative methods of calculating the beta in ordei to compute a size 
pi-emia, sum betas and annual betas 

Effects of the Size Premia when Using OLS Betas, Annual Betas, and Sum Betas 

Smaller companies geneially liade mole in[iequentlv and exhibit more of a Iagged pi-ice ieaclion 
(ielative to the market) than do Iaigei- companies One of the ways of capturing this lag i-nover-neill 
is called "sum" beta Sum betas aie designed to compensate for the more infrequent trading of 
smaller company stocks 

The suni beta estirnates are giealei foi sinallei companies tlian OLS betas, which ate dei ived using 
non-lagged market benchmark data The not result of the gieator suni betas (or gieater annual 
belas) is snia//ei- sue pieniia 

Iii Exhibit 4 7a, OLS belas ancl slim betas are calculated foi the CRSP standard deciles 1-10 The 
OLS betas and sum betas foi the portfolios coi-npiised of laiger companies aie api)i-oximately the 
same 

In Exhibit 4 7a, O[_S betas, anc] sum betas ate calculated for the CRSP standaid deciles 1-10 llie 
OLS betas and sui-n betas fol the poi-tfolios compiised of Iaiger coiripanies aie approximately the 
same As we move [i-oni Decile 1 (comprised of the Iaigest coinpanies) to Decile ] 0 (comprised of 
the smallest companies), suni I)etas become increasing laigei- than then OLS countei-pairs Foi 
example, the Ol-S beta for clecile 1 is 0 92, anc] the slim beta for decile 1 is also 0 92 1-lie sum beta 
for decile 10, howevei (1 68), is significantly Iai-gei than the OLS beta for decile 10 (1 39) 

All things held the sanie, the laiger sum beta of decile 10 implies a smallei size piernia (2 92%) thai-i 
implied foi its OLS beta counteipart (4 99%) (See Exhibit 4 7b) Sum belas lend to be laigei- for 
smallei companies than when using OLS betas As a iesult, they lend to be less plagued by the 
overeslirnation pi-oblein due to incoi iectly measuring beta 
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Exhibit 4.7a: O[-S Betas and Sum Betas, and then Respective linpliecl Size Piemia. ioi CRSP NYSE/ 
NYSE MI<T/NASDAQ Deciles l -10, as of Decenibei 31,2019 

y 1 r:(] 

4 

Exhibit 4.7b: Size Plemla Calclilatecl Using OLS Betas and Sum Betas, foi CRSP NYSE/NYSE Ml<1-/ 
NASDAQ Deciles 1-10, as of Decembei 31,2019 

4 99 ISI,'t I'l(unlal Ni.,Il,1'f.~,I Ili.Illu Oi ' I,et,i 

¤ SI/'(' Plel~llrl ( J-Il"Ill,Iic(I I Islng Sllml',f'th 

't 

91& 

li 

*!i 
1 J 

Sources of underlying data for Exhibits 4.7a and 4 7b. i, E J-; tl Llu| k [):Jtz|,0-~, I,i|,I l ,'J-' 1 J j In+, ' I, t, 11 . ., -'1 tl,tf I tf,i 
[tc·<,(*. il'li Ili ".Ocl-Iiltv I-ql, ,'i. I I (. ((.Il'-,P ) All iiqht'. i( ,-iviyl 1~ i-~ .1~ i ,] ir~(jl.,tei, fl ti,;,I, in,·,il' „tirl .,"rvu t iii,.il oi l.(,Iitpi ' t,<,c,nl h 
|i, '>i·, illitv 1-'lines |1( r,tic| Ii,i , I,·c,pn Ii~ i·w,ul Ioi ir,e bv 1-'iifj k 1-~Ip,Ip' [-LC 11~r 1)l}11 ,~. Ptl(~Iijl I)lll)11(,.Ii(,I,< .ilid .Civi( ("i .,i, l,(·l 
,|Jl'|I'I)1"'| f.r}Id o' pi,)'i,(ili rl ll, 1 1-': :J- it. *dtilic.b' i,i Il'. i)<lii'Iil (')1143,·Iiy -lc, lf'1.il~ Iil<,1„· .,IJ, 'Jt l Il,I 1 .ll 1 :11) 

1,'i,11,1,·q.1 ,, lili- i| ,ld', qh |w ii,ii'. Il,I, /'|T'lim I,., ' pl l,,,1, ill,11(,i,E, i~eitr,iri,d I,Vl lilli A Plle4,· Ill ('I t rlirl , l'tli b, I.: ,i, 

r Iiiti~·t,,ili„itiii,(,iitli!, i,Ililli'I.! Iti',il t,l tl„ : I JPvll I f , : ]I V Ig|| ttjt -_, I I lilli I I ·Illl.Iv 1(42, Ih'~- I:Il,('I 119 Hl~,ti il 111 k 
tipi i, ti-i,'i),o:.eiit·'llj,'Ilp 'Il ,'1"Irlrl|1'l,t'Il' Ilic Ii|I|'1~,I'P-·I(DHII.l;|I~~|,l'|ielitril,'~ 

tl)/ , '"i'f ;d r,f the I /1-I~.' I,v H,iiltq,Iviii.i tl),· Iilr !1,it, I i '-ijit'y |i. k l,i('|illilili hv |J Old 
i 't"1'a'r'(I ":, tile rililhll,i'tl'. '11:Iljril Ii,ei.n 1, I~jlii •il tlk.« -,kP 4DU Ilidf , (I.>(jcl ~jj 
(.f)Ilil)(Jlil'Iltoft,rl 4/0£11 tj' rl,)V'i'11,111elit |_ir,Ii,Il,il'),1' }itr·iti l(1/i. '"jl(j 

' y, , i I'L 1( ,!ilinf nllir,iri<.·1 34 _' f , I, iil,,ti,Iii, 
h, Iii. t„i|c ..I o:.uitv Iid, i),i'n,i., iij Ilit' . ·,ii}ipk i, 
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Iii applying the capital asset pricing model (CAPM) (particularly for smaller businesses), we aie 
looking for the most accurate estimate , and not the most expedient one If you lise an OLS beta foi 
a small company by multiplying ihe OLS beta times the equity risk piemiuin (ERP) estimate anc] 
aclding an OLS-based size 1)Iel-nlulll, you may not arrive at as accuiate an estimate Of the cost of 
equity capital as by niultiplying a sum beta times the ERP estiniate anc] adding a sllin-beta-based 
size piemium You should be using the most accui-ate estimate of beta and the most accuiale 
measuie of the appropiiate size pl-emll-Ill-1 Having said that, whatevei [ype of beta you ultimately 
choose to einploy, you should match the source of the size piemium (OLS or sum beta) with ll-ie 
type of beta estimate you have chosen for youl Subject company 

Foi- exainple, for intel-nal consistency, one should use a size piei-nium derived using an OLS beta 
when the subject company beta is an OLS betaj ancl one should use a size piei-niurn derived using 
sum betas when the subject company beta is a sum beta (Exhibit 4 8) 

Exhibit 4.8: Potential Impact on Cost of Equity Capital, Matching (or Misi-nalching) the Type of Beta 
Used iii the CAPM Equation to the Type of Beta Used to Develop the Size Premium 

Beta Used iii CAPM Equation 
OLS Beta Sum Beta 

A B 
e Veil - Higliei COE 

Lower COE PVPI'I 

[-he iesll|tlng cost of eqillty capital iesulting in the 'Tnatched" cases (Case A and Case D) do not 
necessarily have to equal (and III<ely will not), but they will tend to be within a ieasonable lange of 
each other Using Cases B and C may lead to an Inconect estimate of cost equity capital To be 
cleai, we iecommend using sum betas foi the developnient of size piemia, and to also use suin 
beta within the CAPM, (paiticulai-ly if dealing with si-nallei- companies), because sum betas tend to 
bettei explain the ieturns of sniallei coinpanies However, in cases in which yoii do Llse OLS belas 
In CAPM, you should use an OLS beta clei ived size plemlum 
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Data Issues 

Ciitics of the size effect point out valloils issues with the data used, resulting in anomalies tl-iat 
people i-nistakenly have obseiveci as line size effect These clElia issues may inclucle seasonality, 
1)id/ask bounce bias, and delisting bias, among otheis " ~ In the following sections, vve discuss the 
diffeient con-lpositions of portfollos in the CRSP Deciles Size Stucly data set and tile Risk Piemiurn 
Repoi t Study data set 

Composition of the Smallest CRSP Deciles 

We divicled the CRSP 1 Oth decile into subdeciles 1 Oa and l Ob ( ] Oa is the top half of the l Oth decile, 
and l Ob is the bottom half of the l Oth decile) and fui-ther divided subdecile 10a into 10w and 10x, 
and subdecile 1Ob into ]Oy and 1Oz This is the same bleakdown of CRSP decile 10 that was 
pieviously presented in (i) the foi mei- Ibbotson Associates/Moiningstai SBS/' Valuation Yearbook, 
and (Ii) Duff & Phelps' Valuation Handbook -US Guide to Cost of Capita/, and now in line online 
Cost of Capital Navigaloi , which replaced the Valuation Hanclbook - U S Guide to Cost of Capital in 
2018 

As of Deceniber 31, 2019, the reported size piernium foi- the smallest 5% of companies by t-narket 
capitalization as represented by CRSP subdecile l Ob is 8 02%, and the size premium for the next 
srnallesl 5% of companies (as repiesented by CHSP subdecile 10a) is 3 49%, a diffeienceof 4 53% 

What kincl of companies populate subdeciles 101) ancl its top and bottoi-n halves, 10y ancl l Oz? The 
CRSP Deciles Size Study Inell_Ide all conipanies with no exclusion of speculative (e g, start-Lip) or 
distiessed companies whose market capitalization may be small because they are speculative oi 
distiessed The inclusion of speculative oi- distiessed companies iii the database is one basis foi 
criticism of the size effect Exhibit 4 9 ancj Exhibit 410 clisplay in forrnation about the lypes of 
companies that ai-e included in decile 10y and decile l Oz, respectively < ' 1 

I (,I rl (.Y)11),Ielc (|15(:tl:,31(,Ii of thc'Se IL<illes I)|('a:( Iplei to 1-·i c.tt <.n'-I ('42,1 ,(i\v<,k| r,r , |I (.| ,~~|~tef I ')A '()tlri Data lssuc:, llc(-Jcil flinq 
the 'lim [dfect 
1-yhiljits l (j ond 41 () aie cps of Septeinbei '/l)191 <,tilr l Ili,Iil l)e( eli ll,el ';fj lt) 11, (,1 rlci If; Iimii( hi,a tlic CHF.P stai ide:icl ni:iket f:rip 
I)3°,pd poltfollo:. aie jc)Ililecl -[Il, ( ;isl-' rlec lire, I ioltlr)Ilr , (.c)I,Il-,osltlolls d[, Ie:(~·l rju,;'t (·'ly (IV.ci' t]1 ) 'u' ,(~, F.r~~jte,Inbei [jecrmben „nci 
Iliei, I)(jltfnllo Ietutt,s ale (.i:|clt|ritod fol tl iese F)l,Itfc,Iio 1_'()ilip(,slti(,I l'J, 0\,el tl ie ·.u/:l (1,/upnt (ilj, itei As (,f Dc·ceniljei 201(·j tlie inosl 
i r·< ent 'reset" is Septeii,I,el :/()19 
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Exhibit 4.9: Bieakdown of Decile l Oy Companies Market Value of Equity between $62 612 and 
$120178 million 
September 30,2019 

Market Value Book Value 5-Year Average Market Value of 

of Equity of Equity Net Income Invested Capital 
Decile 1 Oy (in $millions) (in $millions) (in $millions) (in $millions) 
95th Percentile $116 965 $273 980 $12 747 9689 387 
751'i Peicentile 102 170 91 188 3 361 172148 
50[h Peicentile 83 922 60 055 (5 934) 110 295 
26th Pei-centile 70 292 25 012 (26 516) 86 4 75 
5th Pei centile 62198 (25 986) (48 265) 64 054 

Total 5-Year Average 

Assets EBITDA Sales Return on 

Decile 1 Oy (in $millions) (in $millions) (in $millions) Book Equity (%) 
95tli Pei-centile $1,157 626 $123167 $1,113 930 25 7 
75th Pei-centile 594 034 17912 195 919 81 
50th Pei-centile 126 477 (1 297) 47 486 (8 6) 
25th Pei-centile 54 650 (20 222) 17 148 (65 3) 
5th Percentile 13 370 (38 518) 2 333 (167 7) 

OLS Sum 
Decile 1 Oy Beta Beta 
95111 Pete e ntile 2 48 2 77 
7511-1 Percentile 1 20 1 51 

5Oth Peicentile 0 52 0 82 
25th Percentile 016 0 36 
5tli Pei centile 0 01 0 07 

Sources of underlying data: (i,i f- I,;P 'I i 'tnck i, t, ilw:' I, , tirl C k.P U S li-jcli,f- -. [) td 'o .J 5 l,, 1,1('I tril ·:. .„ <:].'I-i iii if'i·lilli'>, 
1-'llee< 11 r'lr. 1 >P , hll u.i|it: i(·.(7.,vl f I-·CP it 10(_Ii:i(icltic-(Iriticil· c.li(l:;I i(, lil,_.il ('t ' , il:fi fl)1 i-1, ,#I,i, |I,Il:),(,!Ilt ,' 1''i(i", llC 

.Ii,I Ii,", 13,~(~Ii ll( (il,,(YI f'q il(,c bY IJ{IN A P|ic~4):. I|( IIi, Illiff g I-IV~li·', i,ijl,Ii,:/tl,Hi'. Ii'l .pl''Il (,(·~Ii Iiot jl)(,riL~,Ird ',LJ|e (,I Iit lli,JI,'d IN 

Cbc-P IK. ~illl|L,t(: r" 11., 1)<1'enl 1.C;14Jcn\/ '(J Ie,'Iltltlr-JI'· -t-J(jllt l.r,5)P ,'1:lt i 'n'' -> [- i /)~'i,Vd /0 IJC.nl \"lili 1'( Ilnlr,,Ii,Il /\Il 

Iirihl,w: (·ivi :1 ( r,1~ tilriti(,Iit pr,il'r,i!}ied by Duft & Plielp. l l C 
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Exhibit 4.10: Breakdown of Decile 1 Oz Companies Maiket Value of Equity between $1 973 and 
$62 199 million 
September 30,2019 

Market Value Book Value 5-Year Average Market Value of 

of Equity of Equity Net Income Invested Capital 
Decile 1 Oz (in $millions) (in $millions) (in $millions) (in $millions) 
95th Peicentile 657 024 $103 409 93 824 9241 805 
75th Percentile 41 792 36 820 (0 771) 60 471 
50tli Percentile 26 444 15 583 ( 6 846) 35 658 
25th Pei-centile 12 213 6 283 (17 -I 09) 17 488 
5th Peicentile 4 548 (3 358) (29 786) 6 894 

Total 5-Year Average 

Assets EBITDA Sales Return on 
Decile 1 Oz (in $millions) (in $millions) (in $millions) Book Equity (%) 
95th Percentile $474 681 $23 884 $388 961 12 3 
75th Peicenlile 9-1 740 2 431 66 759 (2 5) 
50t h Percenlile 34 663 (3 055) 23 655 (46 5) 

25th Pet-centile 15 799 (11 348) 6 205 (1178) 
5th Percentile 4 971 (23 206) 0 822 (215 1) 

OLS Sum 
Decile 1 Oz Beta Beta 

95th Percentile 2 88 3 29 
75111 Percentile 1 61 2 00 
50[h Percentile 1 07 1 11 
25tli Pei-centile 0 54 0 53 
5111 Pei-centile 0 30 019 

Sources of underlymg data. :i) ( ·' J·' ]I , '-,tr,l k [J.t. Ir:' ,- „nd ( I.4' llc, lijrlp.%' D.·t,1„;rc j '.j ( r|11,11'~,i ,~,sc:[ch |i| :r,1~iliitv 
Pii[ i,< LI C (C--hk ; /:Il il.ilit: 1('<,('iv'('.I ( i«F is .. ie p:i,Nc(I ti,.,I<,rn, il, (,i'(I.pi J'(,cl iii.iil~ ul ' riilt i Ioi ), ., „,pl, iii Lerui|ly Pilres I Lf 
..I}Cl h-i<. I)i~eli Iic(i,sed Ioi tlbi hy 1)[Ill F. PI,elix LLC. hr l)ijH k I-'Ii,· lip. Ijlll,Ii,],:tlc,li: ei,(I L(·[Vlc f'C, wl Ik:t ,i,t}il'. r,1, cl f,okl oi ijioi) iotod I~y 

( HSP Ik. affiliate: r)i it,parent lc,ini,any lo leaill in,)[e al)(,[It ChSP vi:.it . , (ill ,RP i-Fjjmrj//(, {Ji,ecl witli l)(,illil'jbIOh All 

Ilr'Ili<, i p< eivecl (-,i|(tll,ilion: 13(,IM'Ilied hv [Illit k PI'flps, I If, 
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Fiom these data we can conclude 

• Betas usecl for calculating the size plelnluni for subclecile l Oy ancl sllbdecile ]Oz (using 
the OLS method of calclilatlng betas) genevally ii/ideislate the beta, ancl theiefoie 
ovei state tile size plellilum Note the small betas foi conipanies in the 25th anc ] 5th 
percentiles 

• Subdecile 10y and subdeclle 10z are populated by I-Ilany Ialge (I)ut highly leveraged) 
companies wilh small market capitalizations that piobably do not match the 
characteristics of financially healthy but small companies (see "Total Assets", 95tli 
peicentile measures) 

Stocks of ll-ie li-oub/ed companies included in the data probably aie trading like call options 
(unlimited l.ipside, Iinnited downside) Even if you were to use the sum beta method the beta 
estimates would likely be Eliiderestimated and the size piemiuin overstated (see "Return on Book 
Eqiiily", 25th pei-cenlile and 5th percentile) 

Befoi-ellslng thesizepiemiumdatafoi- l Obor rtstop and bottom halves, 10y and 10z, the valuation 
analyst likely should determine if the niix of conipanles that compllse tIle subdeciles aie indeed 
comparable to the subject company 

Composition of the Smallest Risk Premium Report Studies Portfolio 

The Risl< Piemium Report Studies use a different methodology from the CRSP Declles Size Studies 
The Risk Pi-emium Repoi-t Stllclles scl-een Out specl-Ilatlve start-ups, distressed (ie, bankl-llpt) 
companies, ancl other high-financial-risk companies These studies measure beta using the sum 
beta inethod This methodology was chosen to coun[ei- the criticism of the size effect by some that 
the size piemiuin is a function of the high iates of retuin foi- speculative companies and disti-essed 
companies iii line data set 

1-he Risk Piemium Reijoit Studies use the sum beta method to ineasuie the size pi-emium because 
it finds that betas of sinall conipanies in [he data set (even aftei i-enioving speculative, Mistiessed, 
and otliei high- financial-i-isk companies) aie underestii-nated if one uses the OLS method o[ 
estimnating betas Even alter ell[Tilnatlng speculative, (]istressed, ancl otliei high-financial-iisk 
conipanies and Llslng the slim beta in Illeasurlng size, we still obseive the size effect foi a i-noi e 
recent period (since 1963) 

The Risk Premium Report Study include a total of eight size Fneasiiies, including six that ate not 
based on market capitalization Exhibit 4 11 shows the bieakdown of companies in the Risk 
Premium Repoi-t Stucly in portfolio 25 (portfolio 25 is comprised of the sniallest companies) foi 
each of the eight size Illeasilles 

If the subject company is not highly leveied, the coinpanies in poitfolio 25 may be irioie compaiable 
to a sniall subject company, and theiefore the size 131-el-nll.Illl data foi poitfolio 25 may be more 
appiopriate to use when dealing with vei-y small companies 
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Exhibit 4.11: Size Measuie of Companies That Comprise Portfolio 25 of the Rlsl< Premium Report 
Study 
December 31, 2019 

Market Value Book Value 5-Year Average Market Value ot 

of Equity of Equity Net Income Invested Capital 

Portfolio 25 (in Smillions) (in $millions) (in $millions) (in $millions) 
Laigest Company 9346 585 $187 069 Sl 2 961 $439 393 
95th Pei-centile 329 802 179 189 12 220 414 209 
75th Pei centile 235 400 135 075 8 441 307 248 
50tl-i Pei centile 125179 80 325 4 853 182 977 
25tli Percenlile 55 321 38 712 2 222 72 063 
5th Peiceiitile 18 357 14 922 0 301 25 086 
Smallest Company 3 766 8 224 0 028 9 643 

Total 5-Year Average 

Assets EBITDA Sales Number of 

Portfolio 25 (in $millions) (in $millions) (in $millions) Employees 
Laigest Company S364117 943 622 9344 600 750 
95Tli Peicenrile 339 038 40055 317 697 700 
75tli Pei centile 282 617 29 905 226 905 516 
50111 Percentile 162 848 16 719 113459 284 
25th Pei centile 64 519 7 278 51 107 119 
5th Pei-centile 26 638 2 284 22 465 10 
Smallest Company 12 853 0 622 5 919 3 

Sources of underlying data bi) Cir-2.P 1 J <2; %,orl< Dital-w.: e c.i,rl (-.~~bF ll '2 Ind lin Datalj,ihC /02(J Cen'f·[ toi Hosea[,]h iii Ser ijlitv 
Piicrq I L(. ((.R°,P 3 All n®! .ie:nvr-,d (.HSP' is a ic'gilslf·IrMI tl,lcl€In,ttk .,i-v-1 l,cJIvic. i),aik f,1 (>-niei 1(,i Heie:lcli li, Seiimtv 1-~Ilce~ I [(. 
{,|vl hru beei, |irxilc,rvl toi li,e by [)llfi f. Il,elp:. l [ (. I ht [kift k Phelp . pul,Ilr.c~tlc,Ji . it'I 'pi\,i, ec, me Iic)1 '.I)(,ir.oic'il sokl (,1 pic,I}1')t(·d by 

,SP its,iffili.,tec, iv it. pc:plit hjnil) 'lw h: Ir<-,Ii, Ii,('Il r,I,(,ut ( 'iFJ . ':'t tell /1'ill 
1)('inw.<.ir,n All ilqhk- tp piv(,(I Cal(~iJI.}.Ilolit, peifoinv·rl I,y l)1]fi k Ph,Jlp<, I ' C 

Financial seivices conipanies (ie, SIC code 6, those companies in finance, insi-Ii-ance, oi ieal estate) 
ae excluded fioi - n Risk Plemlum Report S tlldy pol [ follos , 1 ) 1 - lrnailly because some of the financial 
clata used in tlie Risl< Preinium Repoit Study is difficult to apply to companies in tl-ie financial sectoi 
(e g, "sales" at coninieicial banks) In acldmon, financial seivices companies tend to suppoit a 
much highei iatio of debt-to-equity tlian do otliei industries, ancl so including [heni with lion-
financial fin-ns may be an apples-to-oianges coinpaiison that could lead to impi-opeily sl<ewed 
l esul[S Moieovei, companies in the financial services secloi weie poorly iepiesentecl ditllng the 
early yeai-s of the Staiidai d & Poorrs Compustal database 

Because companies in SIC code 6 aie excluded from the set of conipanies used to peifoim the 
analyses presented in tile Risk Pi-eniiuin Report, the data should not be used by an analyst 
estimating the cost of equity capital foi a financial sei-vices conipany oi other company in SIC 
code 6 
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We also publish accounting-based fundaniental risk infoi inalion at)Out the companies that 
conipi ise the 25 size-ranked portfolios for each of the eight size measui-es analyzed in the Risk 
Piemium Report Study Ihis infoiniatlon Includes 

o Five-yeaiaveiageopeiatingmoore mai gin 

e Coefficient of vai-iation in opeiating income inaigin 

• Coefficient ofvaiialioninielui-non book eqiji[y 

The fiislstatistic measuies piofitability, and the latter [wo statistics nieasui-e volatili[yof earnings 

This infoi niation piovides the analyst with two iniportant capal)ilities 

1 Addltiona| tools to determine if the mix of companies that comprise the Risk Plenilum 
Report's poi-tfolios are indeed compai-able to the subject company 

2 The opipoi-lunity to gauge whether an inci-ease (or decrease) adjustment to a risk 
pi-emiui-n oi size pi-emium (and thus cost of equity capital) is indicated based on the 
cotnpany-specific diffei-ences of the subject company's fundamental risk anc] the 
avei-age fiindaniental risk of companies that make iip the portfolios [i-om which the risk 
piemia are deiived (for more infoimation, see the section entitled "Comparative Risk 
Study" iii Chaptei 10) 

Has the Size Effect Disappeared in More Recent Periods? 

Some ieseai-ch has suggested that in moie recent yeais the SIze effect is greatly diminished, oi has 
disappeared altogether Often, 1981 is identified as the year aftei which the SIze effect has either 

diminished oi disappeaied The priniai-y reason foi this is that in 1981 Banz examined the ietuins of 
NYSE small-cap companies compaied to the returns of NYSE laige-cap companies over the period 
1926- 1975, ancl found that there was a negative i-elationship between size-as measuied by market 
capitalization - and ietuin ( i e , as niai kel capllallzatlon cleo eases , ietuins inciease ) In effect , Banz 
is said to have "Iet the cat out of the bag" that small-cap companies offered gieatei returns, and 
that attracted mole investment in small-cap companies Piices weie bid up, tlills reducing overall 
ieluins foi this asset class 

Hou and van DiJI< posited that ll-ie apparent disappeaiance of the size effect aftei the eaily ]980s 
was clue to cash flow shocks Realized ietuins foi sinall companies were generally less than 
expected because of negative cash flow shocks, and iealized i-etui-ns foi large companies weie 
generally greatei than expected because of positive cash flow shocks ' ' What caused these 
unexpected cash flow shocks? 

The nunibei- of newly public firins in the United States increased diamatically iii the 1980s ancl 
1990s conipaied with piioi periods, aiid the piofitability and suivival late of the newly public firnis 

Kewa Hou and Mcitlujs A van [-,ijk, '[-lo'-~iitierting the wr pffect I Iini >izc plc)1'tability sl icj,]k; r,iicl expected ;tock ietuiir, Ohio 
%{ato University l-Islri Colleyerji Bti: inesc, woiklng pai)ei ljalch 31 >,Jll C.oioy availal)Iedt I,'ti, .:iii , E,|ip L,ti,, I I·, |I.;,(14 
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was generally less than the piofitability anc] sl-Iivlval tales foi films that went I)llblic iii pievious 
yeai s Aftei- adjusting iealized ietiii ns for the cash flow shocks, tile result was t|iat I etlll-ns of small 
fiinis on a pio foi-ma basis exceeded the ietiirns of laigo fiinis by appi-oxiinately 10% pei annum, 
consistent with the size piemiuni in piior peiiocls 

A nioie direct ieason often cited foi a diminished size effect in nioie iecent yeais was possibly 
most sllcclnctly statecl by l-Iorowitz, Loughian, ancl Savln, who sliggestecl tliat "it is quite possible 
that as investors became awaie of the size effect, sinall fii n-i piices Ii-icreased (tlills lowellng 
subsequent ietui-ns)" ' [llis col]Jectule may be siippoi-tecl by tlie sheer nunibei of sinall-cap 
coinpanies that have come into existence since Banz's 1981 atticle that demonstrated that small-
ca i) coinpa nies exhibited slgnificant ly greatei pei foi ma nce ovei t he periocl fi om 1 92 6 [o 1 975 " 

In a inoie tecent study, tile authors found the size effect exists anc] is statistically significant when 
one accounts for quality differences among companies They found that a key variable iii explaining 
the changing size effect over time is the niai-1<ets pi icing of film CI uallty (as measuied by piofitability, 
stability, growth and safety) veisus Junk They find that this ielationship has a fai sti-ongei 
explanatory powei [lian other factoi-s (i-elationship of size to tl-ie mari<et, value, or momentuin) This 
finding holds whethei size is measuiec] by mail<el capitalization oi- lion-niaiket based 
("fiindainenlal") ineasuies Fui-thei, this fincling holds foi each of line 30 industries and 23 counliies 
stiidied Fui-thei, they found that the size effect holds in periods wheie othei ieseai-chers have 
claimed tile size effect has disappeai-ed The authol s also found that the size effect I-iolcls not only 
dili-ing themontliof Jalll.ialy (the "Januarveffect") 1)ut tliioughotl-ier nionthsas well 

In another i-ecent study the authoi finds that when one examines established (i e, companies that 
aie not stai-t- up), profitable companies and not financially disti-essed, there is stiong evidence 
supi)oitingthesizeeffect Illclucllng in peiiodswlieieothei ieseaichei-shaveclaimedtheslzeeffect 
Ihas disappeared 1 1, 

Size Effect: The Big Picture On Small versus Large 

We peifoimed analyses to investigate which of two hvpolliotical investois wol_lid have endecl Lip 
with moie inoney in tlieii ijocket ovei various Iiolrling pei iods within the full iange of monthly CRSP 
decl|e data (January 1926-Decen-ibet 2019) 

• "Investoi A" invests only iii Iage-cap conipallies 

• "Investoi B" oiily invests ii-i sijiall-cai) companies, 

'" Il Hr-:rw It ini I (,il'ihi il ' It I IN 1- ,.,v'in lit 'jl.,-I'P','lili'] I f (,|bi I t-,+ rif #' N'r' 'Il:f-)'I,C'. -'1.J.! iJ. ilt·'Ii·, 

IH,Hi/' '-;I'.Il \''V Ii,· ·,rl.tl{)11.1'4' I'( twpi'ii ilelinti il,d f',i'k.' V„lili i,1 ( i,ni'li,Hi .t ,.1" aunru 1,/ / ni,i,)(.rol F·,)/i.),1.,11.. kh,1,.i, h 
1' )1'-j 1 ) 12 Pride:,· o' Hav 1 1(1,"l E:itiel, 1'' c)[I(,Jii ( iled,i , Ilir Iii·.I ( (,Ii ili'(~1,1~11£,ivf, %,ti lilv of tlv ·,1 f' (~1~lfY t 

I h'nf",·, c |iltr,l'| c, /,Il'|1(', | Iii,,lili 'i(,IH'I} Ic,I.IC| !.t,1,1,1', I,/,0:.k, iv.'lt, ..Iill 1 (,r ', 1-lf if [-'t-rlf'I~i'li ,1,"- 1·,/,jtli'I,1 If ·/r,ll ( n'lliol 4'rjiu 
'l JI Il< .( H!1 I Ir-Il [)j | " '•tl '( i,i I h l)11( jil Ilf : 12(Il '1)1('~i 4 (_) ~,Li(j 

(,i„Ijf,0,£.k' Iiri,rl 1 Il,e 'd i' Fllpi I('r)'itllil!(S to Be Fil'Ii'V<,Ili W|p'Il I Ltilil.itlli l Il~l~( (),t r,l ( (lidl il P,1': 11~~~~~'. Vcjlll,tll(ili i-;('vli~lv -'/ 
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To do this, we fiist calculated the leiminal index vallie of $1 00 invested for every possible 
coinbination of monthly stai-t-dates anc] end-dates for CRSP decile 1 (comprised of tile laigesl-cap 
companies) and CRSP decile 10 (compi ised of the sniallest-cap conipanies) ovei line January 1926 
to Decembei 2019 period' Thetotal number of monthly stail-dates and end-(]ates colnblnatlons 
between Januai-y 1926 and Decei-nbei 2019 is 636,756 

We then subtiacted the teiminal index vallie Of lai-ge-cap companies fi-om the terminal index value 
of small-cap conipanies for each of the 636,756 stai-t-date/encl-date comblnatlons If the lei-minal 
index value of small-cap companies was greater than the terminal index value of large-cap 
companies, this would indicate small-cap companies eained a hig/iei return ovei that period for the 
Investor 

Example: Sl 00 invested in laige-cap conipanies fiorn January 1926 would have gi-own to 
$5,179 41 by the end of Deceinbei 2019 Alteinatively, $1 00 invested ln sniall-cap companies fiom 
Janiiary 1926 woulcl have gi-own to $104,550 91 by tlieend of December 2019 Investing in small-
cap companies would have iesulled iii $99,371 50 ($104,55091 - $5,179 41) more money in youi 
pocket than investing iii large-cap companies over this period 

These calculations wei - e i ) ei - foi med foi every possible monthly start - date ancl end - date 
combination between Januarv 1926 and December 2019 The result of this aiialysis was that small-
cap companies outpei-foimed lai-ge-cap companies in 536,452 of tile cases (84 2'Po), ancl Iaige-cap 
companies outpei foinied small-cap companies in 100,304 cases (15 8%) 

These results ai-e shown in Exhibit 412, whei-e the cliffei-ence in the terminal index value between 
small-cap companies ancl Iaige-cap companies for all 636,756 possible start-date/end-date 
coinbinations fi-om Januaiy 1926 to December 2019 are mapped In Exhibit 4 12, if the terminal 
inclex value for small - cap companies is greater tlian the terminal index value for large - cap 
companies ovei a start-date/end-date combination (I e, sniall-cap conlpanles outpel foinied laige-
cap companies ovei that period), it is shown in i-ed (536,452 cases) Alternatively, if the lei-i-ninal 
index value foi- sniall-cap companies is less tlian the terminal index value foi large-cap companies 
ovei a slail-date/end-date conibination (i e, large-cap coinpanies outpei [aimed sniall-cap 
companies over that period), it is shown iii giay (100,304 cases) 

The significance of the large giay aiea in Exhibit 412 undei start-dates that begin in the 1980s will 
be discussed in more delail lalei in this chaplei 

' ' lho teinuiw.l inrln> vc.|lli'it,al| 6:i.,('s Iliesoilto(Ilieie Istl~e allioilnt that hI Ilive<:,te(l oi, Il i€ . Liil (Ictti wnul(ll)2:ve C)1ovvn tnlc)[ 
dec, ie:.:,ed ti,) as of 1 e ci id date All ie nilia| il )(Iey value·5 in t| )i: y er.I ic)n ..ie (.c.|( u|rl (~,I g (·( il i(V i icallv 
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Exhibit 4.12: CRSP Decile ]0 (small-cap coinpanies) Terminal Index Values Minus CHSP Decile 1 
(large-cap companies) Teiminal Index Values for 636,756 Start-Date/End-Date Combinations, 
[Rec] = Small-Cap Conipanies Outpei-foiined Laige-Cap Companies Ovei the Period, Gray = Laige-
Cap Companies Outpeitoi ined Small-Cap Companies Over the Period 
January 1926-December 2019 

End-Dates Stait-Dates 
Ian 1976 .Jan 1926 I lie 198(A -

Dec 7019 

Source of underlying data: CRSP U % :}1(,('k [):tal-~:<,o c-,tirl C,HSP U t, Ii,(Ii,:r.t, 1)atabctse ' 209(J 
l 1 C ((,RSP ) All ii(jhis ipseive(l C.ll~-3P i'> c, ieqislei(~(I [ia(leniatk aii(I 5(~ivice inaik ol Lei itei f 
has beeii Iicensecl fui wr bv DiiN & Phelps l I L The 1)iiff K Phelps public.aliens and seivires , 
(.i:SP its affilintps oi it: paient cr,inpany Tr, Ie,-.ii i iii(,ie ,}Ixjut C-6P vir.,t ' , ,-· i , .j'i 
coinpanies a e i oi,i rgentc,(l by CRSP NY,k/N /SE MK 1 /r,AKI-)AG deciles l aivl I f) i cspectivclv 
(.c:Iclilatl(,I ks perfiKniecl bv Duff & Plir,lps [I C 

• I)ec 2(]19 

Lolitel Iol Hos(~cuch in Seclillty Pile(,5 
oi Iteseaich iii Secliiity Piices It (. and 
we Ilot Lpollsoiod sokl ol piollioted Ily 

I aige-cap r.onipanies and sniall L.cp 
ed with i)O'!ili:,sion All iicjhts if·sr,ive(l I R: 

The i-esults in Exhibit 412 aie merely a record of whethei small-cap companies outpei-formed 
lai-ge-cap companies, or vice vei-sa, over the 636,756 possible start-date/end-date periods, with no 
Iegard to the magnitude of the outpeifoi-inance The "Illagnltllde" of oveipeifoi-inance can be 
illijstiated with the following example 

If hypothetical Iitvestor A , who invests only in CRSP Decile 1 ( comprisecl of the largest conlpal - lies ), 
had investecl $1 in each of the 636,756 possible stait-date/end-date investnient Iiotizons between 
January 1926 and December 2019, her $636,756 total investment would have giown to 
$129,381,370 60 (i e , $129 4 Illillton, see Fxhibit 4 13) 

Alteinatively, if Iiypotlietical Investoi B, who invests only iii CIRSP Decile 10 (comprised of the 
smallest conipanies), had invested $1 in each of the 636,756 possible stait-date/encl-date 
investment horizons between Janualy 1926 ancl Decei-nbei 2019, his $636,756 total investment 
would have gi-own to $2,518,661,101 (i e, $2 5 billion) 

Investor B, who invested only iii small cornpanies, ends lip with 19 5 tlmes as Inuch money in his 
pocket ($2,518,661,101 - $129,381,370 60) [Iianl nvestoi B, whoonly investsinlaigecompanies 
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Exhibit 4.13: Pi-oceeds Fi-om an Investment of $1 in Each of the 636,756 Possible 
Stai-t-Date/End-Date Investment Horizons Between January 1926 ancl December 2019, 
"Investoi A" invests only in laige-cap slocl<s, "Investoi B"invests only in small-cap stocks 

Investor B 

92,518,661,101 
P24EPG'€'*%.:4!5,· 

**ll:b¢ p».·t;e. 
R):*'C.f£-~:4}((F'f~f;23 
.M:·,j':'yk.t'-: ~ en.Ri?*1 ?,r* *5.4%.if-:3441 ¢' ij:~ i?t'f,2·\0*b ~;i~ @*:4£1*i.:% a'.4*:?,f*L::·%:'tt#1 *0 " §4J :4·I·EA·.'ri~ @%%.:'19.Iiff:iam "t'oF·0'*·D':N..i<','.l,4 
. 6,Il.tf,&.*,;.A¢#.Al 

Investor A U,j;-1'~'f''t·.·'2,'·,yl:·,1 :i; i/-J , +Wi 2:''i Z'·· OE-t 44 

~Zgrl.1'X 'JB;0.·~}~~J~L# 
$129,381,371 ?*-·3 34 %*·.,9; 

4'05-; '.: M;A·44:'fiK 
'.. ' . i.o·h.- ·4·.,:·'k· rk=r 

Decile 1 Decile 10 
(Large-Cap Stocks) (Small-Cap Stocks) 

Source of underlying data: CRSF LJ S Stock Dat bljase E-nrl CRSF' I J ° Indicec, I m ta 1 i,i,,e r ?J )[ ] (~~(JI 'tel Oi ,%@se:Icl , 1! i feel li lly F ces 
I IC ((.REP ) All tiglits ieseivpd (-IH<F,P is b ieciisteied tia(lemdik anrl .,eivit:e tiiaik (,f r cl~tpi fui Hp:eaic.h in Seciliitv Pilr.es tl C and 
has bccn licensed foi use bv [)ult k Pliplps LLC. lhe Dutf & Plir,11)6 public.:,bon', (111(I :.pr,lces air I,nt yponsoiecl sold oi plomoted bv 

CHSP Ih affiliates oi its Ijc,loni company lo leaili nioie :I)r,Iit ' [;SI-' visit ' n,·, , -i' .I, | Icie cap l'olnpallies allc] snlal| rap 

(,onil)0'iles :,Io Iel)i('t,(·I~ted IDy C[1%P NfoF/1~vc;E MI<-/NA,DA(i (Ierile<; l and lil iesirclively IJC,e(l wlth pclinlssloli AH lights ieseivecl 
( Ak'll|zilr)n<-. I,olic,inwd I)y Duff & Phelps, I 1 C 

Size Effect: A Closer Examination 

In Exhibit 4 14, a moie detailed sumrnaiy of these iesults is shown, where the holding periods are 
Iirni[ed to exactly 1 month, 5-yeais, 10-years, 20-yeais, and 30 yeais, instead of all 636,756 
possible star[-date and end-date combinations The entire Januai-y 1926-Decernbei 2019 peiiod is 
examinecl, as well as thiee moie recent stait clate windows Apiil ]981-December 2019, January 
1990-December 2019, ancl January 2000-Deceinbei 2019 All thiee of these three more iecei-it 
pel - lo ( Is at € aftei Banz wi - ote his Maich 1981 article tliat identified the size effect , ancl so they ate 
labeled "Post Banz" 

In Exlilbit 414 tlie nurlibei of periods examined is shown fiis[, followed by the outperforinance 
peicentage of the total periods in parentheses 
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Exhibit 4.14: Small-cap Companies' Peiformance minus Large-cap Companies' Perfoimance Ovei 
Pei-iods of Exactly l,60,120,240, and 360 Months 
Januaiy 1926-Decei-nbei 2019 

All Dates Post Banz Post Banz Post Banz 
Jan 1926- Apr 1981- Jan 1990- Jan 2000-

Holding Period Dec 2019 Dec 2019 Dec 2019 Dec 2019 
Exactly 1 month 

Small Stocks Oulpel-form 531 (47%) 213(46%) 174 (48%) 123(51%) 
Lai-ge Stocks Olltperforin 597 (53%) 252 (54%) 186 (52%) l 17 (49%) 

Exactly 60 months (5 yeat s) 
Small Stocks Outpeifoi m 591 (55%) 177(44%) 172(57%) 108 (60%) 
Large Stocks Outperform 478 (45%) 229 (56%) ]29 (43%) 73 (40%) 

Exactly 120 months (10 years) 
Small Stocks Outperform 700 (69%) 187 (54%) 187 (78%) 88 (73%) 
Large Stocks Outperform 309 (31 %) 159 (46%) 54 (22%) 33 (27%) 

Exactly 240 months (20 years) 
Small Stocks Outperform 730 (82%) 179 (79%) 121 (100%) 1 (100%) 
Large Stocks Outpei-form 159(18%) 47 (21 %) 0 (0%) 0 (0%) 

Exactly 360 months (30 years) 
Small Stocks Outperform 702 (91 %) 92 (87%) 1 (100%) 
Laige Stocks Outperform 67 (9%) 14(13%) 0 (0%) 

Source of underlying data: CRSP U % btuck I)<zitabasc and CHSP U S Iii(Iicc:- Datal-,ase i 902[J (,enter f(,i 11(~seaich in 8(,Clliltv Pil(.es 
[ 1 (- V-BEP ) A|l Iig|i|'j ieseivecl ('IKSP ic. (i Iegisteipfl tiacleinail' c,iid <eiviee niaik ni' ( entc,i foi Hes.paic.h iii Secupty Pilces [ 1 ( and 
hc.s Ilron liu-,nse :I foi w,e hv Dii tf K Pliel ir, [IL -I r [j,jif & Pli elps i,i il) Iii,~,t ic,iv. :.nrl : i wires ai r· nn t stjf) 11<,c,i (,d f,oId c i Ijio In r)t ('(l by 
CHLP , it, atliliate'% (JI Itc> prio,lit con4)clny 'O Iealii 1 i,Oie ,-.Ijnljl (.[•.SP Vl<,11 \, 'iii 'ti I (il(ie-u,:i) runqj:,Iiiec, anrl small cap 
cc,inpanlc'b r,1( 1('pi esell!('d bv ('.181-' I Yhl-/1\ /SF fv'I< ' '1~IALDAO (Ip( dog I c.nd I ') i,·t~~)Prtivelv [ b,erl with peinii. von All iiqhtc, iespived 
r C.h ulation~ Z)('if(_unlori I,y I)utt 'k Phelps I[' 

In the toi) iow of Exhibit 4 14 (in which the holding period is restiicted lo a single month), large-cap 
companies outpeifoimed small-cap conipanies in the January 1926-Decenibel 2019 petiod (53%), 
and in the ;'Post-Banz" April 1981-Decembei 2019 and January 1990-Decernbei 2019 lirne 
hoi izons (54% anc] 52%, respectively) Iii the mole iecenl Januai-y 2000-Decembei 2019 time 
I-ioi izon siT-iall-cap coinpanies outpeifoi nied 51% of the time 

As the holding peiiod is incieased, aiid the time that sniall-cap companies and large-cap 
companies aie given to "i-ace" against each otha is lengtliened, sniall-cap stocks tend to 
iticreasingly olltperfoi - ni large - cap stocks Foi example , ovei the entire lange January 1926 - 
Decembei 2019 (see lef [most column of Exhibit 4 14), as the holding pei-io(] is increased to 60 
months (5-yeais), to 120 months (10-yeais), to 240 months (20-yeais) and finally to 360 months 
(30-yeais), small slocl<s increasingly outpei-foim Iaige stocl<s (55%, 69%, 82%, and 91% of the time, 
respectively) 
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]- his same patten of increasing outpei - foi i - nance of snlall Mod < s as the holding period is increased 
can also be seen in the thiee "Post Banz" pei iods 

The 1980s and the Size Effect 

To exaniine the significance of the laige giay aiea Llilclei stai-t-dates that begin in the 1980s 
previously alluded to iii Exhibit 4 12, we pei-formed the following analysis 

1 All possible ancl identical "240-niontll x 240-month" sized wedges that exist in line Iaigei 
"wedge" shown in Exhibit 412 weie identified Ovei the time period January 1926-
IDecembei 2019, the nunibei of possible and identical 240-month x 240-month sized 
wedges in Exhibi[ 412 is 889 ' ; 

2 We calculated the pi-oceeds from our hypothetical Investor A investing $1 in each of the 
28,920 possible and identical start-date/end-date investment horizons in each of the 
"240-month x 240-month" sized wedges (Investor A invests only in CRSP Decile 1, which 
is comprised of the lai-gest companies) 

3 We calculated the proceeds from oui hypothetical Investor B investing $1 in each of the 
28,920 possible and identical start-date/end-date investment hotizons in each of the 
'240-nionth x 240-month" sized wedges (Investoi- B invests only in CRSP Decile 10, which 
is compi ised of the sniallest companies) 

4 Finally, for each of the 889 "240-month x 240-month" sized wedges, Investor A's "large-
cap company" investment proceeds were subtiacted fiom Investor B's "small-cap 
company" investment pi-oceeds 

Phe results ot this analysis aie shown in Exhibit 4 15 (Next Page) 

|-j' '1(1(11!Il':d wc'tne,n(Ileach \A'('(Ige Is eyE.(-t|y>10111(itltln. > ':4('111()1,tli:, , "j ven, :.; IJI' I/( 
rlrilr t on J,iii,itioii: witliiii c':,i h of tlie 889 "2/'(i-inoiitli >' 710 inotitli weilgc. <.i, i(lr ntiral iii 
:)%()"'j pn:.;iblc st.wt riate 'eli(I (late ''oill|)iliatiolls within (acll (.,f t| ic) hd9 '' 1,4 ili(Ji lili y 
p:iuiulent poi:,il,Ie : Iriit date/clid rlatecoi-11hiiialioi, iii edr,h of tljo c,tl~ei i':;(j '/lu 1) if,iitli > '/ 
lLc HP,<) we(I,r, the nijinljei of peilods il,easiitecl :ti i(| the length ul tbo: e I)c I l~ )fl: r, (Jxactlv 1( 
I,inc it li oi i ,<·i i< ,(P, iii (acli of the othei 889 weclges 
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10 nioiith wprlge:' Thlif toi each ol 
I('lilli.AI to the I iljlnlri of periods anrl 

Cost of Capital Navigator 

i6959 



Workpaper 21 
Page 24 of 39 

Exhibit 4.15: Invesloi A's "large-cap company' Investment Pioceeds Sub[i-acted horn Investoi B's 
"sniall-cap company" Investment Pioceeds foi Each Possible and Identical "240-month x 240-
Inonth Sized Wedge fioin January 1926-Decembei 2019 

-I)puk, K) |Ii„rslincnt Piorc'ct ilunu:, [)(,c ilc, I h ivc'stn icnt Pi c 1( (,ed< 

, I Jill ll ,(j 

D t 1 lf H ' 

<t] 

fl, :b fo r © ff) (tb RP / PO, yfb >gb sjo ,# 9 <o 50 

S~ fo S~ S~ j~ /, 'f 
Note: January 2000 is the last "start month" for which a "240-month x 240-month" sized wedge 
could be calculated ending Dec 31, 2019 

Source of underlying data: (,RSP Lj S Stock Datclbabe and (_'h: -'P IJ K, Iiirlic.es Database v 7070 c enter fc,i 1«Jcmch in Secii||Iy PI|,rs 
I I C (CHSP) All iirihtq ier.pivecl (-.HEP i[. a iegi',teled tiacleinnil< and seivice i-tialk of ( ei ilel toi Her.(~Alcl i 11 j Seclilily Pllces I | ( J cal 
bm been licensed loi ilse I jy 1-)tift & PI ieli):. l l (: -1 he Duff & Plielps, i)iiblications aivl seivic.€,c, pie not e.Ilc)1)~,()1(-(I s()Id r)1 IDiolnoled Iiv 
c 'Ilqp Itc, affiliates or Ils paient company In Ipain ilioie al,olit CRSP visit v..' .' I·.i , i il La,ICJC L.hp Companies, at id mhill i.,ip 
(.onipanips hie iepie:,entc,(I hy C'I-€P Kvr,F//1\\('bE MKT,7 A'·)1-)/\(J dealps 1 :1 ICI I LJ 1(spe(.live|v Uc>r·d \A/itl i imi niission All i icjht: 
ipvq ,ed Calc dation<, i)oif(,iti,e'I by Ddf k PI 1(·Ii): [IC 

Each of the 889 points that conipi ise the solid i-ed line in Exhibit 4 15 (i) is made lip of tile results 
of 28,920 sepaiate investments of $1 iii each of 28,920 start-date/end-date time periods iii [he 
given "240-month x 240-1-nontli" wedge being exainined, and (Ii) is cliiectly cornpai-able to eveiy 
other point in the giaph In otliei woi-ds, there ai-e a lot of OI)servatlons In Exhibit 4 15, and those 
obseivations aieall compai'abletoeach olliei in an "apples to apples"fashion 

In Exhibit 415 , if the investment pioceecls of investing iii small - cap companies aie glealel Tlia n 
the mvestrnent proceeds of investing in large-cap companies, tlie ied line is above the dashed 
hoi-izontal "SO" line Alleinatively, iflhe investment pioceeds of investing in small-cap companies 
aie less than the investment proceeds of investing in large-cap conipanies, The recl line is below 
the dashed hoiizontal "$0" line 
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There are at least four observations about tl-ie results shown in Exhibit 415 

• Observation 1: Small-cap colnpanles usllally win Investoi B's "sniall-cap conipany" 
investinent proceeds weie gleater tllan Investor A ' s " large - cap con ' lpany " investment 
pi oceecls in 717 (80 7%) of lhe 889 identical "240-month x 240- nionth" wedges examined 

• Observation 2: Sniall-cap companies outpeiforined large-cap companies to a gi-eatei 
degree in eat - Iiei penods ( see area " A " in Exhibit 4 15 )' ' ' than they did in later periods ( see 
areas b, L, ancj "D") 

• Observation 3 : Small - cap companies performed pool ly relative to laige - cap companies in 
the "240-month x 240-month" wedges that oveilap the 1 980s (see area "C" iii Exhibi [415) 

• Observation 4: As soon as the influence from the 1980$ is in the rear-view miiioi-, small-
cap companies seem lo regain their footing, and the size effect in ai-ea "D" seems to iotui-n 
to what it was in ai-ea "B" ' '' 

Controlling for Small-Cap Companies' Significant Outperformance of Large-Cap Companies in 
Earlier Periods 

This section stailed with the question of whether the size effect has disappeared in inoie iecent 
periods The empirical evidence piesented thus fai- suggests that the size premia is likely alive and 
well, even in the periods following tlie 1981 publication of Rolf Banz's seininal article 4 However, 
the evidence also suggests that line size effect may be of diminished stiength in mole recent years, 
especially when compaied to very early periods 

For example, one of the foui obseivations about the results in Exhibit 415 was that small-cap 
companies oulperformecl large - cap companies to a gi - eatei - degiee in the eailiei periods of 1926 - 
1945 (see area "A" in Exhibit 415) tlian they did in later peiiods One Fnighl reasonably teel<on that 
"most" of tIle size effect over the 1926-7019 time hoi izon happened in the eailier yeais, as 
repi-esenled by the 20-year pei iod fiom 1926-1945 (see area "A" in Exhibit 4 15), and that if these 
early years were coiiliolled foi (i e, "exclucled ") in the calculations of size piemia, that the size 
piemia inight be severely weakened, oi disappeai altogetliei 

' ~ Airn "A" iei,ief,oljlt, the fllf,t '4) ycac, of !-,hihil 115 (ie Icl'/f.-1(jlb) ''I926-1915 , 
vet-is in Eylitl,it 4 P, Foi e.Cillp|e 197(, Ic¢14 (r)i IJ.eli 1(j43; rc,ulrl jir;t ri<i (,(.(,ily I 
b,((.F'lr,r It I<, i. 1()illh: J vea' J)l~ilod 

1 Jltll<,(jll IVaisl, an(l ".tal!1,1(,n wlrlies , Uus iii o lucent pairi "(ivei tile Pnllod lc)91 
altlinuqh. Il(,tilrallv aftpi we hirjlili:jhtc,d lh< (1(~iiiise of Ilw· i.ILr oftr-ic I lJ S sili,ill cap 
tlif 7 |1:t (.elitlily in both wl..tivi and ril)soli ile tenn', '4(,(' Fliov [)1,-tlfon PF,ll| IAI:,i 
/dri/?NC,C,menl Q.ppu,jl L]Eb Is:tip "]17 /4-Jpu 15 j/ I)(Jl Iit ., I,iii 

' ' Bctl}7, ROH W Ilic Helatioiit,hip 1)elwe(,i i I,W,Iiii anrl MI,iikel Value u[ (-omtno i :t, 
I c)81) 3- I 8 Pi ole,soi B,in/'e, I(-)8 I ai ticle it often eli(,(I ;,s tl ir fit M cc,t i il-; iehei t:,ive M 
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We les[ed to see what would happen if the first 20 years (1926-1945), a period during which the 
size effect was stiongei than it was in Ialei - pei - iods , wei - e excluded fioni the calculations of 2019 
yeai--end size piemia In Exhibit 416, the Iesillts of this analysis aie shown The solid red line iti 
Exhibit 416 is the size premium foi CRSP Decile 10, as of Decei-nbei 31,2019, calculated as if the 
CRS P da [a stat-teel In each yeai frorn 1926-2019 (insteacl of Just 1926) 

For exainple, the leftmost point in Exhibit 4 16 is the size pi-emiuin for CRSP [Decile 10 calculated 
over tlie time peiiod 1926-2019 (94 yeais) The second-most leftmos[ point in is the size piemiuni 
foi- CRSP Decile 10 as of Decei-nbei 31, 2019 calculated over the time pei-iod 1927-2019 (93 years), 
the thiid-most Ieftrnost point is lhe size pi-ei-nium foi CRSP Decile 10 as of December 31, 2019 
calculated ovei the time peiiod 1928-2019 (92 yeais), etc, elc, lintil the,ightmost point in Exhibit 
416 is the size premium for Decile 10 as of Deceinber 31, 2019 calculated over the time peiiod 
2019-2019 (1 year) 

Area "A" in Exhibit 416 is the equivalent of aiea "A" fioi-n Exhibit 4 15 Area "A" in bolin exhibits is 
i-epi-esenled by the "eai-Iy yeais" of 1926-1945, duiing which small-cap companies' 
olitpei-foimance of Iaige-cap was significantly greater [lian il was in later periods In aiea "A" in 
Exhibit 4 16, the year-end 2019 CRSP Decile 10 size pi-ernia is calculated with start-years of 1926-
1945, ancl aconstant end-year of 2019 

Ai-ea "Z" of Exhibit 4 16 is the year-end 2019 CRSP Decile 10 size prei-nia as of December 31, 2019 
calculated with start-years of 2001-2019, ancl a constant end-yeai of 2019 Each of the 
calculations in area Z includes less than 20 yeais of data, and is therefore excluded fiom any further 
analysis because of the short time hoiizon ovei which they aie calculated 
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Exhibit 4 . 16 : CRSP Decile 10 Size Piemium Calculated - I - hiough 20 ] 9 ( in each case ), and Diffeient 
Start- Years (1926-2019) 

I 0' ' 

0% 

Z 

A Y 
UN 
C ) 159< I he "eat IV yoai s" ( RSP I)(tlle 10 Slie Plellila Cakulrlted 
.q: J veiy sirjni'icaiit (1) v,mhoul yeai s I 926- 1 L,Lb, oi id 

.illall-l Lip (Il) v,//th a t least 20 yeai L of cia·E, 3 po°c: oi it peifolinai ice CL 

751, 
,~19~ ~f ef~ 15¢D 1{j) 'ffy) ,~Ff 1/0 .(*0 1016 1/0 1006 1900 1/6 f~'~~0 r~f ni?0 tf~~ 

L (:/ IOC,Ic '.lalt yeal (19?f.J- Polo) Co/lsmm el Ifl veai (end veai is alwnys De( ernl-,ei 31 70 Iq) 

Sources of underlying data: (i) CHSP l-I S Stock [),itahdse and ( IK.P LJ ; l'Kh(·es Dilab,ise l , 2(J')(j (,elitei for Heseaich in Secililty 
Price€, l l (: (('IthP ) All ii(jlit.. iesei\,efl (RSP i'j a ieclisleiecl ticideinail, uncl seiwi.e ii iail< of (-(-iilei fc,i Heseaich iii Seciuity Piices 
L[ (. ,.nd li:.s heeli Ilcel-iserl toi lise I)v [4!ff & Pli('Il):. I LC il](' I)liff & Pllell,<, I)l!1_~Iicatir)113 al-i(I c~eivicc.L aio nol spollsoied C,olcl oi 
ploinoterl by ('h'IP its affilr.tos oi its pr.loni cofl Ipany To lea"' inoie al-)c,ut LI; )P vl:.Il ' , ,<, i,ii, (u)Moini|iqstai Inc l):ecl with 
pein ir,sion All nqhls rns>cived (,alciilalioi is bv Duff K Phelps 

The ieal area of interest in Exhibit 4 16 is ai-ea "Y" In ai-ea "Y" the year--end 2019 CRSP Decile 10 
size premia is calculated with stat-t-years of 1946-2000, and a constant end-year of 2019 Note 
that the 94 points tliat comprise the red line in Exhibit 416 aie nol "apples to apples" compaiable, 
1)ecaiise the time horizon ovei which each point is calculated is diffeient (94 years, 93 yeajs, 92 
yeais, etc) Howevei, the size piemia in aiea "Y" are each calculated with at least 20 years of 
data 

All of the size piernia in aiea "Y" are also calciilated without any data fiom 1926-]945, tile area 
"A" yeais in which small-cap conipanies' outpei-foi mance of laige-cap companies was 
significantly gieatei than it was iii lalei- peiiods In othei woids, the hllge slllall-cap 
outpeifoi-i-nance of the 1926-1945 peiiod has 1)een "conliolled for (ie, excliicled) in all size 
pl-enila calclilatlol-ls Iii aiea "Y" 

The iesulling CRSP Decile 10 size piemia calculated area "Y" ai-e all posilive, even aftei contiolling 
foi the huge small-cap outperfonnance of the "early yeais" in aiea "A" As a mattei of fact, all but 
one data point (ie, the year-end 2019 CRSP Decile 10 size premia calculated using data fiom 
1984-2019) within area "Y", had a calculated size premium higher than the mean (i e, aveiage) 

llc If ftn ioqt i)oint iii Ai, a 'Y iii k:hil)it 4 16 is the (j'RSF L)(r ilc l') Li/i 1)1(.'iniuni (c,Iculutprl ufjilici (lata Irr,ni 1446-/(-)19 04 yodi<,) 
Ili(, ilijl,tnir,ijl poiiit in Area v iii kxIHI,it 4 16 is the (.RSP [)(..ilc l'J r,i/e pieli,Iilin (,i|(:tl|,it(~rl ll'.iii<.] (lc,Ici flc,ill 7[J()(J -2(JI4 (7(] yodi':0 
Th(- Iiext r-alt.Illatlon (7(JU'j -2018) has less liu.n 2:Iyepi<> <,f clc-:Ia <]9 yr'ai <.,2 :ijd theick,ie f:,Ils into aie: "/" Air,a '/' i f",l]Ils a.[r, 

p,I_Tude:1 finn l ci Iv fui tl icq ailalysi: ili tliis sectioi i because' of Ihp sl}r,it ti,} ie hc), Izoil ovpi wl Iich tli( y nte cal(.tjlaled 
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ininus twoslandaid deviations Iii otha woids, with the one exception noted, alltile size piemiiini 
observations calculated in aiea "Y" wei-e in excess of the lower-bound 95% contidence interval 
(mean minus two standaicl deviations), with the inclicated size piemia always being positive 
(greater than 0 0%) 

These analyses suggest 

• The size effect is cyclical Sornetllnes sniall-cap companies outperfoi m Iaige-cap 
companies, and sometimes large-cap companies outpei-foi in slriall-cap colnpanles ; 

• The longer the holding period ovei which small-cap cornpanies and Iaige-cap companies 
ai-e given to "race" against each othei, the nioie likely i[ is that small-cap companies will 
outperfoi-m large-cap compailies ' ' 

• This implies that ovei- the longer-leim (which is the default pei iod ovei which most 
business valuations are done), the size effect is indeed a significant factoi that should 
likely be accounted for in the development of cost of capital estimates 

• The 1980s were not kind to small capitalization stocks Duiing this period, the size effect 
likely was on a cyclical low, or even significantly negative 

• Aftei- the influence from the 1980s is in the leal-view nill-l-ol, sl-nall-cap companies seem 
to regain their footing, and the size effect seems to i-etui-n to levels similai to those in the 
decadespi-ecedingthe 1980s 

• The evidence suggests that the size effect has dlininished iii sti-ength in inore recent 
years, especially when compared to the "eai-Iy years" 1926-1945, dining which si-nail-cap 
companies outperfori-ned large-cap companies by a large magnitude 

• The size effect is still significant even aftei contiolling foi the huge small-cap 
outpeifoi mai-iceo fthe "early yeais" 1926-1945 

Relationship of Size and Liquidity 

Liquidity affects the cost of capital Foi this plll-pose, //(lu/chty iefeis to tlie speed at which a laige 
(iuantity of a secui-ity can be traded with a niininial iinpact on the piice and at the lowest cost 
Ba i-lz's 1 981 11 i usi ng as to whether " size pei se is i esponsible foi the effect oi wl-iethei size is Just 
a proxy foi one oi moi-e ti ue unl<nown factois correlated with size" may have been cai-li-lily 
piescient Reseatch on ietui-ns as related 10 "size" is abunclant, but ovel tllne a glowing body of 
woik investigating the Ii-npact of "Ilquidity" on i-etulns has emerged 

'(r 1*)Crl tki ' -he Eite Effect - It Is Still Hrlpw:nt' k,i/C.,;1'' .'- 'V<1/[jpit/r,n rif', 1(-,w ~,'r,|,|,Il< ",5 t.lll1lljrq " f-I,1'jjllmel "fll(, 

Fllipllic<-lliv (Jstlliwlion (ilnl of I,iel-lilum-, c-ic,e~, (1(,wti with th, : ouc.i(' it,(.t ot tin,C ijli|11/r~ IJet,d (,1 .tc-I)(I,ild drvi<itit,ii c,,!ii)kalionciioi 
Wllicli Ljo,·t. rlr,wil Iw the f,(iuaie K,ot of tile Iiull ibct (,f (A j:e! ,"lions T Ili , tllf'ie f,dli be k,:irJ |j'1|ols (A i i(~:tclivp ir·_,lilts [oi I,ijsitlve 
plelitiulns Sfe , I:n f r~Ilia 1-ll( lelle, I alirl [ Iench 1<eli!ketll R 'I (.,I Ig 1-I(,tl,.ali v Itillf, ([ ,(, ,/r,Inhel 70 '.'OI,) ( hit<Nfjo Booth 
He:.cc.1(jli Papei No I , 17 [-tina-M,illei Woiklilg Pi,I)(.'1 A\,clll,lbl(· at ' e 1 , 
4 1 H I ' l n '' " i'l. and Icinw, Eilqelir I <-:Iid | I(~Ii(.| I ke-Illiel|i 4 'V(,|.tllitv I (-'s.;(,i,: (t\~ov('iuhel I If) 

Lliicaqij Booth "te: edith Papei Nn I / 3-3, Pain: Millei Wc)!kiiig Pai)ei Avail<:I·,Ie ,.t 
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Capital market theory also assumes Iiqiiidity of investments Many of the observations about risk 
and ietuin are di-awn fiom inforrnation for Iiquid investments Investors desiie liquidity and require 
gieaterietui-nsfor illiquidity Butthedegreeof liquidityisoneof theiiskfacloisfoi allinvestments 
Any discussion of a liquidity plernlum, tlieiefore, would be inconiplete without accounting foi 
underlying stock risks I)efoi-e considering relative Iiquidity 

Stocks of small companies generally do not have the same level of liquidity as large-company 
stocks This is likely a function of the mix of shareholders and Llndeilying risk characteristics 
Many institutional investors do not own stocks in sinall companies because they have too much 
money to invest Wei-e they [o invest as little as 1% of their available funds in a small company, 
they would be likely to control the company Institutional investors genei-ally want liquidity to move 
into and out of positions in a single fiim Therefore, one does not see the breadth of investois 
investing In small-colnpany StOCI<S 

Further, small companies are followed by only a small window of analysts, if at all This makes It 
more difficult for investors lo evaluate small firms 

Is the size prei-nium simply the i-esult of differences in Iiquiclity? If one is valuing a sinall business, 
that business, if it were publicly traded, would likely never have the same bieadth of shareholders 
as a large publicly ti-aded company, anc] whatever Iinpact the i-elative illiquidi[y of small companies 
has on the cost of capital will can-y ovei to any small business 

Some analysts have suggested that the size effect should be set aside because various studies 
have ignored transaction costs in Flleasurlng rates of ietui-n The analysts poin[ out that small 
stocks often have highei transaction costs than Iaige stocks In addition, the historical size 
piemiuin can be greatly reduced if one makes certain assumptions about transaction costs and 
holding periods However, in applying the inconie appi-oach to valuation, analysts typically use 
projected net cash flows that do not make any adjustment foi an investoi's hypothetical 
[iansaclion costs It may be that small stocks ai-e pi iced in a way that Incieases the iates of return 
so as to iewai-d investors for the costs of executing a transaction If so, it would be a disloition to 
expiess the discount i-ate on a net-of-transaction-cost basis while the net cash flow piojections 
aie on a befoie-tiansaction-cost basis 

Acacleniic stuclies suppoi[ the hypotheses that illiquidityis a factoi in piicing and ietui ns of stocks 
and tliat Ietlilns of small fiims ate nloie sensilive to mad<et liquidity Moieovei, any reasonable 
adjustinent foi tiansaction costs should recognize that iiivestors can n-litigate these costs on an 
annual basis by holding theii stocks foi a Iongei pei iod In fact investors iii small companies tend 
to have Iongei holding periods than investors in Iaige coinipanies 

[-list, le['s examine some of the ieseai-cli 
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As eaily as 1986, Aniiliud ancl Mendelson, denionsti-a[ed that " mari<et-observed average ietuins 
are an increasing function of the spiead " (i e, less liquid stocks, as measured by a lai-ger bid ask 
spiead, outpei foi i-n nioie liquid stocl<s), and fuithei- concluded that the " higl-iei yields iequned on 
highei-spiead stocks give fiinis an incentive to inciease the liquidity of theu securities, thus 
ieducing theii opportunity cost of capital" -' '' 

In a 2013 article, Ibbotson, Chen, Kim, anc] Hu suggested thal while the typical measures of liquidity 
employed in the Iiteialui-e are each " highly corielated with company size", they demonstrate that 
liquidity, as measui-ed by alinllal stock tuinovei, " is an econoinically significant investment style 
[hat is Just as sti-ong, but distinct ftom traditional investment styles such as size, value/giowlh, and 
monientum" ' '<' Analyzing the perforniance of a bioad univeiseof US stocks from 1972-2011, line 
authoi-s go on to say that " the-e is an Inclenlenlal Ietul-n flonl investing in less liquid StOCI<S even 

aftei adjusting foi the market, size, value/giowth, ancl i-nonientui-n factois", and conclude that 
" equity liquidity is the n,issing equity style" 

The authors identify two main sources of the greatei returns of less liquid stocks The fiist is [ha[ 
"investois like liquidity and dislike Ilhquidity", anc] " a premium has to be paid for any characteristic 

tliat investoi-s demand, and a discount musl be given foi any chaiactei-istic investois seek to avoid" 
Thus, " the investor in less liquid stocks gets Iowei- valuations, effectively buying stocks at a 
dlscollnt" 

As we discussed in Chaptei 2, one can think of risk in tei-i-ns of populanty For example I||Iquidity is 
typically considered a risk, and less liquid stocks aie consideied less populai One can classify less 
liquid stocks as less popular than brand name stocks that ai-e in the news, having mole analyst 
coverage and gi-eatei trading volume Similarly, the size premium can be thought of as a risk 
nieasuie that encompasses both illiquidity risk and underlying business Iisk, small capitalization 
stocksaie typically less popular 

Iii a 2018 update to the 2013 article, Ibbotson and I<Ini exalnlne 11-Iai ket data fioin 1972-201 / anc] 
conclijde that Ilqliidity, as measuied by stock luinovei, meets tIle follr cl-lterla that chaiactetize a 
benchrnaik investment style that William F Shame defined in a 1992 article (i) "1(Ientifiable befoie 
the fact", (ti) "not easily beaten', (Iii) "a viable alteinative", anc] (iv) "low in cost" ' ' 

Ainiliiirl Lakov c,i irl Hnin i ktciiclclsr,iI I.)8i, "A ,<.c,t Pirin(janel Ihc Pirl A<,1< 'r'piec.(l ./r,jjj/jc,/of f-Hja,;f '4;#t-('r);47/?9. „ li 2'L° "19 
See [-*xiei G ll-)| jr,1' ,( )11 /hiwl_i (.III i 1-),ililp| Y .j I<lin all{1 Wel,(Iy ,' Hlj "1 irlill(Iilv , .'. an Il,V('5t I IeJIll Litvle'. / ril, Iilt I,11 Ao:i/y: Pi ·j.)1 l'~?.-d 
Vol f,9( -; ) 3'-)-1' Mayl june 'OI ° ( opv,Iv.i"r, blr, .it 1[ Ill ~,1 

hr= ' -,rj] H l ll)(lr.te 1(, the ".' l ; attlc k· l' Hr,'j('i (, Ibhott,oI l ci'vl [ 4]nlel V ' Kin i '1- 1(:lildity :t: , i, I:-t~~r,l,tn,ei it '-,ivlc 'J l E~~ I ji)'I';Ii~ 

1 ( 1,"'a,y ] 3 2-jIP ; Iie c,R tirvi r,Ii tho ',"'ly lli)(llc 11(_ieili p, Ic,1(iclv ,->f'oiptt-(l tl,ilti lt(J,ie! U H,|3(,tr-,)n..lid Dnw I / 1<ilu C] wiitinri 
INC,gino Coprs r)[tll( 'r]IOHVj'If.tr.1,: c„Ur.I,k at , , lilli , 1' Ro,J(,t ll,Iiotsl,n is F,ic.fe:.:,nrl- Iili'I'ttl. if i-il]..ti,-e #'rilf 

lh, K}1 of Me,Iiagelnei d <,nil Chrlil n ian /pl ,i,1 Cni,itcl Maih-,q{ Ii jc~Iit l [ ( Dai iiel Y 1< Ill i It, LJ!10(~tOI fit 1<PLC,ilf |, /.e|JIF. ( aplt.i| 

Mdli:goinonl, I I ( 
' hhdil)€· Willianl 1 ()9'/ "A: :.r'I AI|orallr)I, IVI<alltalleil)em Styk' and Pet |'(3I ll lance 1~/'f~cltl]Iclnc,i ~t' Jr,(~// Jr)~ ()/ PruUo/~~~ A,1~i/)~-Jg~,m{·m 

Vr,I 18 NO o (Wll iteO 7 ICJ 
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Identifiable Before the Fact: Given that Ibbotson and I<im's ineasure of liquidity was the previous 
year ' s turnover of the stock , the liquidity measure used is ( by definition ) " identifiable before the 
fact" ~ 

Not Easily Beaten: Ibbotson and I<Im then compared the l st quaitile I-etulns of the various styles, 
ancl these all outpei-forined the equally weighted market poilfolio Tile returns fiom the low 
liquidity quartile wei-e comparable lo the other styles. beating size and momentum, but trailing 
value They consider all foul styles to be " not easily beaten " 

A Viable Alternative: Ibbotson and I<im examined clouble sort portfolios comparing liquidity with 
size, value, and momentum in four-by-four I-natrlces The impact of liquidity on i-eturns was 
somewhat sti-onger than size anci momentum, and roughly compai-able to value It was also 
addmve to each style Thus they detennined that liquidity was "a viable alternative" to size, value, 
and momentum 

Low in Cost: Ibbotson and Kim demonstrated that less liquid portfolios could be foi-nied "at low 
cost " The portfolios they examined were formed only once pei - yeai -, ancl 64 27 % of the stocks 
stayed in thesamequailile The high-pei-foi-minglowquarlile had 78 55% of the stocks stay in that 
quai-tile Thus the liquidity poi-tfolios themselves exhibit low turnover, which can keep their costs 
low 

Ibbotson and Kim demonstrate that liquidity is "a viable alteinative" to each of the three other well 
established styles (size, value/gi-owth, and momentum) by focusing on distinguishing turnover 
from size, value, and mornenturn by constiucting "double-sort" quai-tile portfolios that combine 
liquidity with each of line other styles (In tui-n) In each of these analyses, the "liquidity effect" held 
iegardless of size, value/giowth, and moi-nentum gtoupings 

For example, it is often plesumed that investing in Iess liquid stocks is equivalent to investing in 
small-cap stocks To detei-mine if liquidity is effectively a proxy for size, they consli-ucted equally 
weighted double-sort poitfolios in capitalization and tuinovei quartiles Exhibit 417 reports the 
annualized geometric mean (coi-npound) ietinn, aiilhinetic mean reluin, anc] slandaid deviation of 
retui-ns along with the aveiage niimber of stocks in each inleisection portfolio 

' Otlicl Ilquldlty meclstlles roll|(1 have Illet il,r.t cliteiia as well I,ut Il,I,oh.on and I<Illl chf.(,(· tljlnov{?I beccillse it wat :.Ill:p|e ecisy to 
nieasuie and hasasignificant iiili-~act uii ietuins 
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Exhibit 4.17: Summary Statistics of Size and Liquidity "Double Soil" Qtiai-tile Poitfolios 
1972-2019 

Low Mid-Low Mid-High High Liquidity 
Liquidity Liquidity Liquidity Liquidity Effect (%) 

Micro-Cap 
Geonietiic Mean (%) 15 44 15 28 9 42 -0 65 16.09 
Arithmetic Mean (%) l 7 74 18 79 14 47 4.39 
Standard Deviation (%) 22 54 28 36 34 05 32 8 ] 
Avg Number of Stocks 348 181 122 96 

Small-Cap 
Geonietnc Mean (%) 15 25 14 22 11 91 5 69 9.56 
Arithmetic Mean (%) 16 85 16 67 1510 9 70 
Standard Deviation (%) 1919 23 43 26 57 29 72 
Avg Number of Stocks 198 201 173 175 

Mid-Cap 
Geometric Mean (%) 13 68 13 65 l 2 74 814 5.54 
Aiitl-imelic Mean (%) 15 01 1531 14 80 11 56 
Standard Deviation (%) 17 50 19 51 21 35 27 09 
Avg Nunibei of Stocks 128 177 204 240 

Large-Cap 
Geometric Mean (%) 11 43 12 33 11 84 8 95 2.48 
Arithmetic Mean (%) 12 64 13 45 13 35 11 81 
Standard Deviation (%) 1617 15 46 17 74 24 31 
Avg Nunibei of Stocks 73 188 249 237 

Size Effect (%) 4.01 2.95 -2.42 -9.60 

Source: ( t lili)<)lji)(| F,i}Iilidl irtililr ( jl fir,In l'J,/' t~-Ilc] (-dcil|c.tp,i I,y /rl,ic: ( epil.LI k<miawplil,id at I I hp, ICI .I, 

Llp'|.-.le t,] I|r itt,i~,]ich I)(I|illt|ied iii It)|)(]!f,r)'i 11(,(1(-i :, end l)c,lik 1 V ., 1<lili I rlll(Iliy a', „ti Ilive'dnie'it hhde 'Nd3 IJI)drtle c,\'allhl,1. 
at ' '' 'il i,Ii . iii |JI)rl,lel vep,1(ni (,t ll)1,(.;t:oli IKi)(rl ' (.IICI) ,,Iilwu 1<Ini Daniel Y' a,(|Hl-1 Wendy 4 "I iclltidity ,.% c~Il 
In \' p . tlilf , lit Slyki ' / Iilunei , i ! Aliatv '. t ' 1 ' } fl ! 11 , il IVN , v Jiinp "' Il ; ll~ ), I , mt (( l \ Villi ,() 1 . i . ") 1 -' rl .. t , i 

Aci-oss the micio-cap quai-tile in Exhibit 417, the low-Iiquidity poitfolio earned a geometric mean 
" pei' year in contiast to the high-liquidity portfolio ietuining -0 65 pei' yeai, i-elinn of 15 44 

suggesting that the liquidity effect Is the stiongesl (16 09%) among micio-cap stocks, and then 
declines fi-oni small- to mid- to Iaige-cap stocks Note that the micro-caps iow contains both the 
highest i - etuin and the lowest letl - Il Its 

Across the laige-cap quaitile, the low- and Illgl-1-Il(]l_Iidily portfolios ietiji-ned 11 43% ancl 8 95% 
1-espectlvely, ploduclng a |IC~lildlty effect of 2 48% 

Within the two i-nid-size poi-tfolios, the liquidity return spread is also significant Theiefole, size 
does not captuie liquidity ( I e , tIle liquidity plelnluln holds i - egaidless of size group ) Conversely , 
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the size effect doesnotholdaci-ossall Iiquidityquartiles, especiallyinthehighesttuinover quartile 
(-9 60%) 

A "heat map" of line size and liquidity "double sort"quartile portfolios is piesented iii Exhibit 418. Iii 
Exhibit 418, the deeper the red, the h/ghei the i elui-n, and the dai-kei- the gray, the lower the return 
For example, the highest ieturn over the 1972-2019 period was produced by low-liquidity/micro-
cap stocks ( 15 44 %) Alternatively , the lowest return was produced by high - liquidity / micro - cap 
stocks (- 65%) 

Exhibit 4.18: Heat Map of Size and LlqL]idity "Double Sort" Quartile Portfolios (%), 
Compound Annual Returns 
1972-2019 

Low Liquidity # High Liquidity 

Micro-Cap .,.Ir/~~?t*li'*347.k-,vf-,-, "I ,~7~ ta=2·1 1 

*:'*r ' ' , "3~,* .''l:44034.9.ic,9, L 

'#.'b' ' A' I' M:1: ~~{;114~~*Cr,tk-< ' ' '/' i; '!·: r'k TL· 4-,·, 
f; f''f?I)8(.*t•.:~,#'t 

.,vttdil~ -,5~'~V~''R ~14g4t,·-yG·' f' 
Mt/' 1.+ .•4 ,.1.i. JA 40:44,+:, i.j*I.UE,V 

'I. r5 '~~~~.."i lw ,f€Z~.if ' .. ~tll 9£4, ?.?. - i•·'4'pt< •#·-c i i t„ 33'Ttti*25*W 'k'.r 
.CN:*:e:·% 014.22 
k'i~I,44: y

wf 

I' :I'J-4..J ~J , i '/11 

9.42 =0..65 

11.91 ,-Egg . ' 

13.68 13.65 12.74 8.14 

11 43 12 33 11 84 8.95 
Large-Cap 

Source: (-c,inpouncl ai-iniial iotiiins (':) frorn 1972- 2019 Calciilatecl bv Zeljia Caijital Manacieinent at i \ ,·· .,;I,i ,__ i,i„ , r.11, FIlls Is an 
uprlate to the ie. e:.icli Ii,Ljl-)|ished iii Ibbotson Rogei G , ancl Daiuel j' - J kim "Liqulclltv ds dli lnve,tinenl Stvle 9018 Ljpdate.' availal)Ie 
at M '·. # „ , pn . i, ·i' i Updated veision of Iljbols,on Hoqei G Chen /hiwii Kiin Daniel Y-j and Hu, VVenrly Y "[iciurlltv zic ali 
Investment Style " Elt 72 , t lcia l AI Blvst ... bi !, ilal May / julip 2013 , LII x | ated with 2013 - ? 017 rlata 

In 1Iie 2018 update on liquidity, Ibbotson and Kim reach folll bi-oad conclusions (i) liquidity should 
be given equal stancling to size, value/giowth, and momentum as an investment style, (Ii) liquidity, 
as measui-ed by stock turnover, is an economically significant indicatoi- of long run returns, (Ill) 
returns from liquidity aie sufficiently diffei-ent horn the olhei styles, so that it is not merely a 
substitute, and finally, (iv) a stock's liquidity is ielatively stable over time, with changes in Iiciuidity 
associated with changes iii valuation 

Ashok Abbott also investigated the relative importance of the size and liquidity risk factors A %11 The 
author used a multi-[actor model including a trading cost measure and a hquidity premium factor 
to assess [he absolute contribution foi- each factor individually, as well as in combination with 

' ' ' Ashol, Bliaiclwal Abl,(41 (2015) Available fioin tlieaiithoi 
A nieasuie of an Indiviclual stock's |Iquidlty with hicjhei levels sigl ilt vl! Ig tliat tlie cui I ent oi clei flow Ii) t Iie inai ket caii :Ijsoi b Iai gei 
volunies of tiaclittg without significantlv affpcting piices 
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otliei factoi s, to foi-ni an estimate of the conibined contribution ot the factois considered in the 
estimate of the cost of equity capital ' 

Abbott found significant negative ielationships between the size of the conipai iies as measuied by 
niai-I<et value of equity and his Dading cost measure, stocks oi Iaigei- fiirns can be traded at a 
lower cost Hefoundasimilai ielationship betweenllquidityandcost of ti-acling As stocksbecome 
moie liquid, trading costs and piice Ii-npact both decline, as suggested by [Iieory 

I-lie Risk Premium Report Study dernonstiates tliat size and fuiidainental risk of sinall companies 
are cori ela[ed (discussed in chaptei 10) This leads one to consider that size may, iii pait at best, 
be a coincident incjicatoi- of fundainental company i isk 

That sai-ne relationship may be creating the liquidity effect Tliat is, the undeilying risks of small 
companies being greater than those of largei conipanies may cause inveslors to shy away from 
small companies, valuing their liquidity Thus, reduced liquidity may also be a coincident indicatoi 
of [undamenlal risk 

In measui-ing the appi-opriate size piemiurn when estimating the cost of equity capital for a 
division or repoiting unit of a large public company or a closely held business, one need not 
sepaiale the poi-tion of the size preiniuin that may be attributable to an illiciuidity facloi One is 
eslirnating the cost of capital as if the market weie pricing the risks of the subject business based 
on the average i-isk of other conipanies of comparable size including any poition of the risks clue 
tolll Iquidity 

Conclusion 

The Iesults confirm tliat liquidity impacts i-eturns across styles and locations Investing iii Iess 
liquid securities generates higher ietuins 1_Iquldlly Seems to be an iinvesti-nenl style that is 

diffei-ent from size oi value This result seems to hold up in almost any equity Inaiket subset and 
In ally location 

This section is an excerpt fioin a new Cllalteted Financial Analyst' (CFA) Institute Research 
Foundation monoqiapli entitled, "Populatity A Bi Klge Between Classical and Beliavioral Finance" 
by Rogei G It)botson and colleagues Thomas M Icbolek, CFA, Paul D I<aplan, CFA, and James X 
Xiong, CFA ~ 

/\ men: ille r,t r:Ii Ilidivl(Illil C,{oel< <. Ir' tll'lily \A.,ith hikjhpi level<, <,i:jlmilyinq tliat tl}(- oiticnt i,idei llc,vv in Ihe niailv·1 o.,ii alr;oib lEnr_iei 
voluin(''j of tiri(Iinq witholll <,Iglillir aldly rfl(rtin,i i-'nl_'el. 
r f)1)Yliqhi 'J,~)l~t (l/\ 11)-,Iitule I~~~~€;L1itich I-(_~llliclkitir)11 [1(,I)1,)(Ill('(·(I [Il~,Ili Popul,tiity /, Hii:Igf |;(1vverJ|i (.|,i.. ic.al aiwl Hchavioi,-il 
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What's Next? 

Foi- many years, acadenilcs have sought to explain and understand asset prices, with a stiong 
emphasis on inarket pierniui-ns and market anomalies These premiums and anoinalies can be 
explained by social oi behavioial phenomenonin nianysettings In a 2014 article,Rogerlbbotson 
and Tom Idzoiek saicl, "Most of the best-known market pi-emiums and anomalies can be explained 
by an intuitive and natui-ally occuiring (social or behavioral) phenoi-nenon observed in countless 
settings populal Ity '' ;' 

Popularity 

The existence of vaiious maiket piemiums and anomalies is well established in the finance 
Iiteratuie To date, howevei, no single agi-eed-upon explanation foi them has emeiged Investinent 
finance is largely divicled into two cai-nps, classical and behavioial Classical finance is based 
mainly on the idea that investors aie risk aveise, so mari<et preiniums aie generally interpieted as 
i-isk pi-erniunis In behavioi-al finance, premiums are considered to be the iesult ofeither cogilitive 
errors that investoi-s systematically make oi prefei-ences for company oi security characteristics 
that might not be related to risks We believe that most of the best-known market premiums anc] 
anomalies can be explained by an intuitive anc] naturally occurnng (social oi behavioral) 
phenomenon obsei-ved in countless settings popularity 

What Is Popularity? 

Popularity is the condmon of being admii-ed, sought after, well-known, and/oi accepted A wide 
lange of possible categories - people, food, fashion, music, places to live, types of pet, vacation 
destinations, television showsj and so on - contain an Iiliplicit popularity spectium or ianl< Each 
of the categories has various critei ia for estiriating popularity 

For oill pul poses, the quality of the i-anking ciitetia is not impoitant, whal is impoi-tant is that any 
given categoiy coi-nprises a natuial ordeiing in which some constituents are more popular than 
others Such relative popularity evolves ovei time Some aspects o[ populalily are systematic, oi 
i-llore oi less pei-nianenl (for exainple, modein society seems to prefei thin to fat, tall to short) 
Othel aspects of populamy may be tiansitory oi exist only as fads (foi exainple, necktie width, high 
-wais[ed Jeans, men weaiing wigs) Whethei the iesult of systematic trends or ic]Iosyncialic 
evolution, theserankingsaiein flux Some popular items becoinerelativelyless popular, and some 
of the unpopular items become ielatively more populai While unsustainable, some populal items 
will ten-lporai ily become even more populai- For exaniple, liquidity is pei-tiianently populai, I)ul on a 
relative basis dining times of mad<et distress, It is especially sought aftei Society places a grealei 
relativevalue (i-nonetaiyorotheiwise) on the mole populal Items 

Iljljc,tson, RC, klioick -T H 'Iilli irnsiolis ot Popul.aiily Joitinal (,f Poittolio, t,tanci:jpitient Vol 10 No b <hi ,((lai 4[Jlh Ailiuvri s,atv 
kc,l Je h)ll) P f,8 f /1 
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Iii Popu/auty A Bndge Between Classical and Be/iavioi-al Fina/ice, popularity iefeis to uivestor 
piefei-ences -that is, how niuch an asset is liked o dislil<ed Of couise, the piimary plefeience foi 
investois is to seek returns Investois cio nol know what the ietui ns will be, but they can 
distinguish one asset frorn anotheriii terrns of theii ol)seivable chaiacteilstics, for which they may 
have cleai-Iy defined prefei-ences Thus, even with [he same set of expected cash flows, invesloi s 
may have moie demand for one asset ovei anothei, which gives the preferred asset a higliei 
current price and a Iowel expected ietuin An asset could be liked (oi clislil<ed) foi Iational oi 
Irrational i - easons ' In this way , populaiitv spans ideas fioni both classical and behavioial 
finance, thus providing a bridge between the two cai-nps 

In classical finance, tile pilrnaiy pi-efei-ence, beyond nlaxinlizing expected ietum, is to take Iess 
risk This fact has given lise to various niodels that Llsually assl]Ille no ott-~ei- pi-efei-ences In the 
most well-known model, the capital asset pilang model (CAPM), the only "priced" chat-aclei istic is 
exposute to undiversi[Iable mad<et risk We considei a broader set of preferences that lead to 
other piiced chaiacterlstlcs, which might include the iational prefeiences to reduce catasti-ophic 
losses, inciease liquidity, be tax efficient, and so on We also consider prefeiences that might be 
moie in line with what the Iiteialui-e considers "behavioral," such as desiring to hold cornpal-lies 
with sli-ong bi-ands, investments with stiong past price inci-eases, oi companies that have sti-ong 
ESG (envii-onmental, social, and goveinance) characteristics 

The popularity framework piesented iii Populaltty A Bndge Between Classical and Behavioral 
Finance includes a geneialization ot a wide range of chai - acterislics in classical finance anc ] 
behavioral finance that influence how investors value secui-ities We can classify these 
characteristics into two broad categoi-ies with two subcategories each as follows 

Classical 

• Risks. In classical finance, risk usually i-efei-s to fluctuations in asset values, bill risk can 
be interpreted mole bi oadly as any Iisks to which a iational investoi-, who assunies away 
any real-world fiictions in the holding and trading of secui-ities, would be aveise Thus, 
iisks niay be ni ultidimensional, including various types of stock or bond risks, oi may alise 
froni calas[iophic events 

• Frictional. These chaiacletislics ate often assui-necl away in classical finance, bill a 
iatlonal invesloi would consider [liem I-xaniples inclucle taxes, tiading costs, and asset 
divisibility 

I'llour ilio lit A.4)v//O'/ty A B '(/f,f' Beti .'('(v , l.l it.t,/, ~-?6 :~~?(j' i-,r,hi? i'F ./ f-1/ i:.ui c· wo le->cillie I~ipieie'it, pf iji tllc- ir,·.r,oil: foi pi¢°t Olci i< er 

,-is beinq plth('l iatioi i I (,t Ii< i.tlc)11c.I I(.tic)ilal [(' .t,(ill.. f(,i i )1eieic,Ii(,es ,ii(, tlic,Lc' (.(~I-Ii,I(lr'iecl Iil d;: ' ,%'cal lilwince l)1(),dly (loiliied Iif 
loebon: 1!lel[I'le e/<pe, ted iet[!illi ti<;I, Iir Ui(Iilv tcy'rb airl tl a'!il ,:l i.r)%!s ~1;C') ,ei Z,Ily i.~:lionel i Iiefelpncec, r,if' i» lilli.ily Ilirtlnnrdl 
'e:.'j'lils Ioi Ijiofeieil, (':, LJO'I,('1~3||y . 1( thea Klel,1!tlf·d In I,(ll,t~'Iol.,I illialir:(' r]I,d Iec,llIt 1!(J~Ili ll~c· vall(,l!6 t)|.1[,(_'S <]Iwl hcllilc,tir", 
1(Iclitilled In l|iat |!tc·Icltlile hiallolidl I)1('tc-'I('I)((c·. c]1(· rjpnci,Jly Iioiipe( llI]ir.lv Although ll)I,ol ,(,Ii I)irvillei<,i <ui(l Rieijol ( lc)81) 

n(.Pi inwledgerl ll}f' 1-)r,$ :11)111tv ,~)f Iiol~!Jcr iJIHaly v,CiJIIhu Ilrll:.r.tell<,tl(.tj ~~jl„vll~tl J, Ir'le Ill nr-set i,Ii,Nnci (ti~i,Iir.s ili tlh· ail inril ken tlv'1' 

Iocus was on pecilnl.iy rhaiac.t('iisdio, tlir.t wr' con·,i(lel to I)(- .,Ll|Die(.l lo i:,Ilc,i id| p[0{eielicei, Elin popu|ality hc·.!ii(,woil< (Jx,1( I,rlt, 
theli irlr,a to ili:Iional I)iefeien(.('b. 
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Behavioral 

o Psychological. Investois considei these chaiactei-istics because of theo psychological 
impact Foi example, buying a company with a si-nail caibon footprint might make ati 
invesloi feel good 

• Cognitive. Investors consider these factois or fail to accurately inteipiet such factois 
because of systematic cognmve errol-s Fol example investois may oveivalue the 
iniportance of a company's bland when evaluating its stock because they do not leahze that 
the value of the biand is ali eady embedded iii the mai ket pi ice of the stocl< 

Oui fourfold classification of secui-ity chai-acteristics partially ovei-Iaps with the thi-eefold 
classification in Stalman (2017), in which investors are desci ibed as holcling securltles fol- litl|Ital ian, 
expi-essive, and emotional i-ea-sons Utilitarian ieasons coriespond to Iisl< and fi-ictional 
chai-acteiistics, and expiessive In and emotional reasons con-espond to psychological 
characteristics 

\ n Popularity A Bi idge Between Classical and Behawoi - al Finance , we focus primarily on the stock 
market, although we believe the concepts can be applied to fixed-income securities, leal estate, and 
numei-ous othei- i-eal assets Periodically, as necessary, we attempt to distinguish between 
characteristics of a company and characteristics of the security in question - both of which can 
have attributes tlia[ are more oi less populai among investors Assets aie priced not only by [Inell 
expected cash flows but also by the popular-ity of the otliei characteristics associated with the 
company or secui ily The less popular stocks have Iowei prices (ielative lo the expected discounted 
value of their cash flows), thus higher expected returns Popularity can be related to risk (an 
unpopulai characteristic), and it can also be ielated to othei rational prefei-ences But populailty can 
also be related to behavioial concepts Foi- instance, investors may want to 1)1-ag about theii past 
wlnnel-s (ol- plll-chase iecent winneis - for exaniple, iii tile piactice called "window dressing') or 
hold i-ecognizable seculities lhat are consistent with tlieii social values Any aspect that can affect 
the populai ity of a stock will a ffect its demand and thus Its price ~ 

Populaiity is a biidge between classical finance anc] beliavioial finance becallse I)oth types of 
finance iely on piefei-ences Populaiity is an expiession of these prefeiences, whether they are 
iational, Iirational oi somewhere in between 1 ' Populaiity does not make a value Judginent but 
instead, takes prel-erences as a given and iecognizes tliat piefei-ences can change ovei time 
Popu/amy A Audge Between Classical and Behavioral Finance is pieseilled in an equilibrium 
fiamework, so asset ptices ancl expected ietuins ieflect the aggiegate impact of investor 
prefet ences 

Hy(lpinanrl wr' ilioan the sunl(,Irllicclenici:)(Iof r.|I niail,e; i)/tr!icii)c,tit; 
' ho Lanie i)iefefr,n(.e Ili<.v be iatiolial foi /,11(' ll,ve,,tol l.il,I Ilr, tic,ne.I foi c.||r,thc·i nwe,Jtr)1 [-ni ( xainple it i<, iatio|ial for a id,ll,Ic 
inve:toi to cnngdei ta> efliciei ioy al id Il l c. tio al I (,i I M tc-1 yable I I ivri.toi lo seek r)lit l,-i> effirrnt inveclnic·nts 
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Key Things to Remember about the Size Premium 

• The size effoct is basecl on the empnical obseivation that conipanies of sniallei size aie 
associated with gieatei risk and, theiefoie, have gieatei costs ofc:apilal In 0[hei woids, 
tlieie is a significant (negative) relationship between the size and histolical equity 
returns - as size decteases , ietuins tend to jijc , ease , and vice veisa 

• Tiaclitionally, small companies ai-e believed to Iiave greatei- ieqimed rates of ietuin than 
largecompanles becausesmall companies aie Ilihelently Ilskiel It is notcleai, I-iowevei, 
whethei this is diie to size itself, oi to anothe factoi closely ielated to slie 

• The size effect is not evident Just foi the smallest companies, it is evident [oi all bill the 
Iai-gesl gioups of conipanies, including conipanies with a maiket capitalization in excess 
of seveial billions of dollars However-, the size effect is gieatest with the smallest 
companies 

• Small-cap coinpaniestencltooutpei-foi-m large-cap companiesovei longei periods The 
longer the peiiocl ovei which small-cap companies ancl lai-ge-cap companies aie given 
to iace" against each otliei-, the n-ioie likely it is tliat small cap companies will 
oulpei-foi m lai-ge-cap companies Thesizeeffectlendstostabilizeoveitime 

• Use suni betas foi tlio developmenl of size piemia, and ilse sum beta within the CAPM 
(pai-ticulai-ly if dealing with veiy small conipanies), because sum betas tend to betlei 
explain the ietui ns of smaller coinpanies 1-lowevei, iii cases in which you do use OLS 
betas iii CAPM, you should use an OLS-beta deiived size pieini Uiii 

• Risk Pieniium Repoi-l poilfolios do not ii-iclude stat-t-up and higli-financial-iisk 
companies [he ieturns on these conipanles could be expected to be high becallse of 
tlieii i isk, not becaiise of then size 

• Despite 11-lalty clltlclsl-lls o[ the size effect, it contlnlles to be obseived In dma soulces 
Furtllei, obsei-vation of the gze effect is consistent with a inoclification of the piiie 
CAPM Studies have shown the limitations of beta as a sole nieasine of iisk The size 
pi emiuni is an enipii ically denved coi iecliol i to the pine CAPE/1 

• The 1 980s were not I<ind to small capitalization stocks Dul-Ing this period, the size effect 
likely was on a cyclical low, oi- even significantly negative 

• Aftei- tlie Iilflilence fioin the 1980s is iii the ieai-view nili rot, small-cap companies seem 
to iegain their fooling, ancl tile size effect seems to ietinn to levels similai to those in the 
decades pieceding the 1980s 

• The evidence sitggems that the size effect has cliininished iii stienglh in mole ieceiit 
yeais, esijecially when compaied to the "eaily yeais" 1926-1945, dillillg wllich small-
cap companies oiitpeifoimed lai ge-cap companies by a laige degiee 
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• The size effect is still significant even aftei contiolling foi the huge sniall-cap 
outpei-fot mance of the "eaily yeais" 1926-1945 

• If the valuation analyst is estimating the cost of equity capital of a closely held subject 
company on an "as if publicly" bags, the valuation assumption is that tlie subject 
company would have liquidity (If it was public) to appi-oxiniately the aveiage of 
cornparable size public companies The size pieniium in the Cost of Capital Navigatoi 
al-e apploprlate to use in developing tile cost of equity capital witliout sepaiating the size 
effect from the liquidity effect 

• The size effect is not without contioveisy, noi is this contioversy something new 
Traditionally, small companies aie believed to Iiave gi-eatei iequired rates of return than 
large coi-npanies because small companies ai-e inliei-enlly iiskiei- It is not clear, howevei, 
whether this is due to size itself, oi to otl-lei factors closely i elatecl to oi correlated with 
size (e g, Ii(iuidity) 

• Onecan think ofi isk in terms of popularity Characteristics of investrnents that investois 
desi,care "populai", while chai-acterislics of investments that investors do not desire aie 
not populai All other things being equal, assets with popular chai-acteiistics will be 
priced higher and have lowei- reluins than assets with unpopulai- chaiacleristics, which 
will be priced lowei and have highei i-eturns Popularity can include all sorts of other 
chaiacleristics that do nol fit well into the tisk and i-eturn paradigm 

• Most recently (2019), Ibbotson and colleagiies Tliomas M Idzoi-ek, CFA, Paul D 1<aplan, 
CFA, and James X Xiong, CFA published a new Chartered Financial Analyst' (CFA) 
Institute Reseaich Foundation monogiaph entitled , Populai ity A Btidge Between 
Classical aiid Behavioral Finance ( available foi download at Iilips // 
\A., V·'1'j ( [lwirl<Jtltil!(~, (,irjicl-i, i( l,Oaieh.~ [(,lili''IJ)11()i-i''' 'l)1(-l.ij<7)ul--]I Ily l)1 idri€ h(IM/eeil 

CIW.01(cll di](l t)('Iii-ij,li)]Pd fliir]"I(-'v, 

Oi (iotothe(1-A M,clj,Ite c:[ _ici i I't Jl, ' iai,rl 'Jeal(hl'(,i "poliul.Iitv 
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Long before the development of modern theories linking risk and expected return, 
smart financial managers adjusted for risk in capital budgeting. They realized into-
itively that, other things being equal, risky projects are less desirable than safe ones. 
Therefore financial managers demanded a .higher rate of return from risky projects, 
or they based their decisions on conservative estimates of the cash flows. 

Various rules of thumb are often used to make these risk adjustments. For exam-
ple, many companies estimate the rate of return required by investors in their securi-
ties and use the company cost of capital to discount the cash flows on all new proj-
ects. Since investors require a higher rat:e of return from a very risky company, such 
a finn will have a higher company cost of capital and will set a higher discount rate ' 
for its new investment opportunities. For example, in Table 8-1 we estimated that in-
vestors expected a rate of return of .163 or about 16.5 percent from Microsoft com-
mon stock. Therefore, according to the company cost of capital rule, Microsoft should 
have been using a 16.5 percent discount rate to compute project net present values. 1 

This is a step in tile right direction. Even though we can't measure risk or the 
. expected return on risky securities with absolute precision, it is still reasonable to as-

sert that Microsoft faced more risk than the average firm and, therefore, should have 
demanded a higher rate of return from its capital investments. 

But the company cost of capital rule call also get a firm into trouble if the new 
projects are more or less risky than its existing business. Each project should be eval-
uated at its own opportunity cost of capital. This is a clear implication of t-he value-
additivity principle introduced in Chapter 7. For a firm composed of assets A and B, 
the finn value is 

Firm value = PV(AB) = PV-(A) + PV(B) = sum of separate asset values 
Here PV(A) and PVIB) are valued just as if they were mini-firms in which stock-
holders could invest directly. Investors would value A by discounting its forecasted 
cash flows at a rate reflecting the risk of A. They would value B by discounting at a 
rate reflecting the risk of B. The two discount rates will, in general, be different. 

IMicrosoft did not use any significant amount of debt financing. Thus its cost of capital is the rate of re-
turn investors expect on its common stock The coniplications caused by debt are discussed later in this 
chapter. 
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CI-IAPTER 9: Capital Budgeting and Risk 205 

Figure 9-1 A compari- ; j.;,, i>,·i~,~ 7', .,r' ,,1\'1 - ':f/., 4' (' '~'f ';itt tlt,91.i!·" I>vat',Ir.Ali., '~'c ,&',.:..' ·':b.r-.y'21<.,Er,id, ,'i-',~ f '; '5 ,'do>d·F€{~?:,i;;-Y, 
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If the firm considers investing in a third project C, it should also value C as if C 
were a mini-firm. That is, the firm should discount the cash flows of C at the ex-
pected rate of return that investors would demand to make a separate investment in 
C. Tbe true cost of capital depends on tbe use to lubicb tbe capital is pict. 

This means that Microsoft should accept any project that more than compen-
sates for the project 9 beta. In other words, Microsoft should accept any project lying 
above the upward-sloping line that links expected return to risk in Figure 9-1. If the 
project has a high risk, Microsoft needs a higher prospective return than if the proj-
ect has a low risk. Now contrast this with the company cost of capital rule, which is 
to accept any project Tegardless of its Yisk as long as it offers a higher return than the 
company ' s cost of capital . In terms of Figure 9 - 1 , the rule tells Microsoft to accept any 
project above the horizontal cost-of-capital line, i.c., any project offering a return of 
more than 16.5 percent. 

It is clearly silly to suggest that Microsoft should demand the same rate of re-
turn from a very safe project as from a very risky one. If Microsoft used the company 
cost of capital rule, it would reject many good low-risk projects and accept many poor 
high-r:isk projects. It is also silly to suggest that just because Duke Power has a low 
company cost of capital, it is justified in. acceptirig projects that Microsoft would re-
ject. Ifyou followed such a rule to its seemingly logical conclusion, you would think 
it possible to enlarge the company's investment opportunities by investing a large 
sum in Treasury bills. That would make the common stock safe and create a low com-
pany cost of capital.2 

The notion that each company has some individual discount rate or cost of cap-
ital is widespread, but far from universal. Many firms require different returns from 
different categories of investment. For example, discount rates might be set as fol-
lows: 

2If the present value of an asset depended on the identity of the company that bought it, present values 
would not add up. Remember, a good project is a good project is a good project. 
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Category Discount Rate 

Speculative ventures 30% 
New products 20% 
Expansion of existing business 15% (compairy cost of capital) 
Cost improvement, known technology 10% 

The capital asset pricing model is widely used by large corporations to estimate 
t:he discount rate. It states 

Expected project return =r= ry-+ (project beta)Crm - zy) 
Tb calculate this, you have to figure out the project beta. Before tllinking about the 
betas of individual projects, we will look at some problems you would encounter in 
using beta to estimate a company's cost of capital. It turns out that betm is difficult to 
measure accurately for an individual firm: Much greater accuracy can be aclueved by 
looking at an average of similar companies . But then we have to define similar . 
Among other things, we will find that a firm's borrowing policy affects its stock beta. 
It would be misleading, e.g., to average the betas of Chrysler, which has been a heavy 
borrower, and General Motors, which has generally borrowed less. 

The company cost of capital is the correct discount rate for projects that have 
the same risk as the company's existing business but not for those projects that are 
safer or riskier than the company's average. The problem is to judge the relative 
risks of the projects available to the firm. To handle that problem, we will need to 
dig a little deeper and look at what features make some investments riskier than 
others. After you know mby AT&T stock has less market risk than, say, Ford Motor, 
you will be in a better position to judge the relative risks of capital investment 
OppOrtuIlitieS. 

There is still another complication: Project betas can shift over time. Some proj-
ects are safer in youth than in old age; others are riskier. In tbis case, what do we 
mean by tbe project beta? There may be a separate beta for each year of the project's 
life. To put it another way, can we jump from the capital asset pricing model, which 
looks out one period into the future, to the discounted-cash-Eow formula that we de-
veloped in. Chapters 2 and 6 for valuing long-lived assets? Most of the time it is safe 
to do so, but you should be able to recognize and deal with the exceptions. 

We will use the capital asset pricing model, or CAPM, throughout this chapter. 
But don't infer that the CAPM is the last word on risk and return. The principles 
and procedures covered in this chapter work just as well with other models such as 
arbitrage pricing theory (API). For example, we could have started with an APT es-
timate of the expected rate of return on Microsoft stock; the discussion of company 
and project costs of capital would have followed exactly. 

MEASURING BETAS 

Suppose that you were considering an across-the-board expansion by your firm. Such 
an investment would have about the same degree of risk as the existing business. 
Therefore you should discount the projected flows at the company cost of capital. 'It) 
estimate that, you could begin by estimating the beta of the company's stock. 

An obvious way to measure the beta of the stock is to look at how its price has 
responded in the past to market movements. For example, in Figure 9-2a and b we 
have plotted monthly rates of return from AT&:T and I-Iewlett-Packard against mar-

10980 

/4
2 



Workpaper 22 
Page 6 of 7 

228 PART TWO. Risk 

Thus we could view the project as offering all expected payoff of .5(1500) + .5(0) = 
750, or $750,000, at t=lona $125,000 investment at t=0. Ofcourse, the certainty 
equivalent of the payoff is less than $750,000, but the difference would have to be 
very large to justify rejecting the project. For example, if the certainty equivalent is 
half the forecasted cash flow and the risk-free rate is 7 percent, tile project is worth 
$225,500: 

NPV = Co + -QFQ.1-
1+9, 

= - 125 -I- .5(750) = 225.5, or $225,500 
1.07 

This is not bad for a $125,000 investment-and quite a change from the negative 
NPV that management got by discounting all future cash flows at 25 percent. 

A*,0: ,) ' i f. I~°njmon 
Nf-Bt#*1(e-

You sometimes hear people say that because distant cash flows are "riskier," they 
should be discounted at a higher rate than earlier cash flows. That is quite wrong: 
Using the same risk-adjusted discount rate for each year's cash flow implies a larger 
deduction for risk from the later cash flows. The reason is that the discount rate com-
pensates for the risk borne per period . The more distant the cash flows , the greater 
the number of periods and the larger the total risk adjustment 

It makes sense to use a single risk-adjusted discount rate as long as the project 
has the same market risk at each point in its life. But look out for exceptions like the 
electric mop project, where market risk changes as time passes. 

@* SUMMARY 

ln Chapter 8 we set out some basic principles for valuing risky assets. In this chap-
ter we have shown you how to apply these principles.to practical situations. 

The problem is easiest when you believe that the project has the same market 
risk as the company's existing assets. In this case, the required return equals the re-
quired return on a portfolio of the company ' s securities . This is called the compa ' ny 
cost of capital. 

Capital asset pricing theory states that the required return on any asset depends 
on its risk In this chapter we have defined risk as beta and used the capital asset pric-
ing model to calculate expected returns. 

The most common way to estimate the beta of a stock is to figure out how the 
stock price has responded to market changes in the past. Of course, this will give you 
only an estimate of the stock's true beta. You may get a more reliable figure if you 
calculate an industry beta for a group of similar companies. 

Suppose that you now have an estimate of the stock's beta. Can you plug that 
into the capital asset pricing model to find the company's cost of capital? No, the 
stock beta may ref[ect both business and financial risk. Whenever a company bor-
rows money, it increases the beta (anci the expected return) of its stock. Remember, 
the company cost of capital is the expected return on a portfolio of all the firm's se- ., 
curities, not just the common stock. You call calculate it by estimating the expected ) 
return on each of the securities and then taking a weighted average of these separate 
returns. Or you can calculate the beta of the portfolio of securities and then plug this , 
asset beta into the capital asset pricing model . 
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The company cost of capital is the correct discount rate for projects that have 
the same nsk as the company's existing business. Many finns, however, use the com-
pany cost of capital to discount the forecasted cash flows on all new projects. This is 
a dangerous procedure. In principle, each project. should be evaluated at its own op-
portunity cost of capital; the true cost of capital depends on the use to which the cap-
ital is put . If we wish to estimate the cost of capital for a particular project , it is pl - o - 
jen ,isk that counts. Of course the company cost of capital is fine as a discount rate 
for average-risk proJects. It is also a useful starting point for estimating discount rates 
for safer or rislder projects. 

We cannot give you a neat formula that will allow you to estimate project betas, 
but we can give you some clues. First, avoid adding fudgc factors to discount rates to 
offset worries about bad project outcomes. Adjust cash-flow forecasts to give due 
weight to bad outcomes as well as good; tben ask whether the chance of bad outcomes 
adds to the project's market risk. Second, you can often Identify the characteristics of 
a high- or low-beta project even when tllc project beta cannot be calculated directly. 
For example, you call tly to figure out how much the cash flows are affected by the 
overall performance of tlie economy: Cyclical Investments are generally high-beta in-
vestments. You can also look at the project's operating leverage: Fixed production 
charges work like fixed debt charges; i. e., they increase beta. 

There is one more fence to jump. Most projects produce cash flows for several 
years. Finns generally use the same risk-adjusted rate r to discount each of these cash 
flows. When they do this, they are implicitly assuming that cumulative risk increases 
at a constant rate as you look further into the future. That assumption is usually rea-
sonable. It is precisely true when the project's future beta will be constant, i.e., when 
risk per period is COnStatlt . 

But exceptions sometimes prove the rule. Be on the alert for projects where risk 
clearly does not increase steadily. In these cases, you should break the project into 
segments within which the same discount rate can be reasonably used. Or you should 
use the certainty-equivalent version of the DCF model, which allows separate risk 
adjustments to each period's cash flow. 

rurw·v-·V.97·Mr, ' 

@0¢ENIDIX: USING THE CAPITAL ASSET PRICING MODEL TO CALCULATE 
CERTAINTY EQUIVALENTS 

When calculating present value, you call take account of risk in either of two ways. 
-You can discount the expected cash flow Cl by the risk-adjusted discount rate r: 

PV = C1 
1+r 

Alternatively, you can discount the certainty-equivalent cash flow CEQ1 by the risk-
free rate of interest ?y: 

=CEQI PV 
1+7 

In this appendix we show how you can derive CEQ1 from the capital asset pricing 
model. 

We know from our present value fornlu]a that ]+ r equals the expected dollar 
payoff on the asset divided by its present value: 

16$2 
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traded, then we cannot calculate the firm's beta. For 
the privately owned firm, we might use the so-
called "pure play'> CAPM technique This involves 
finding a firm in the same line of business that does 
have public equity, estimating its beta, and then us-
ing this beta as a proxy for that of the small busi-
ness in question 

To illustrate the pure play approach, again con-
sider BTG T'he firm is not publicly traded, so we 
cannot estimate its beta. However. data are available 
on more established firms, such as Genentech and 
Geneuc Industries, so we could use their betas as 
representative of the biological and genetic engi-
neering industry Of course, these firms' betas 
would have to be subjectively modified to reflect 
their larger sizes and more established positions, as 
well as to take account of the differences in the na-
ture of their products and their capital structures as 
compared to those of BTG. Still, as long as there 
are public companies in similar lines of business 
available for comparison, the estimates of their be-
tas can be used to help estimate the cost of capital 
of a firm whose equity is not publicly traded Note 
that a "liquidity premium" as discussed in Chapter 
3 would also have to be added to reflect the illi-
quidity of the small, nonpublic firm's stock. 

Flotation Costs for Small Issues 
When external equity capital is raised, flotation 
costs increase the cost of equity capital beyond what 
it would be for internal funds. These external flota-
tion costs are especially significant for sma]1er firms, 
and they can substantially affect capital budgeting 
decisions involving external equity funds. To illus-
trate this point, consider a firm that is expected to 
pay constant dividends forever, and hence whose 
growth rate is zero. In this case, if F is the percent-
age flotation cost, then the cost of equity capital is 
ke = Di/f Po(1 - ID] The higher the flotation cost, 
the higher the cost of external equity. 

How big is F? According to the latest Securities 
and Exchange Commission data, the average flota-
tion cost of large common stock offerings (more 
than $50 millionl is only about 4 percent. For a firm 
that is expected to provide a 15 percent dividend 
yield (that is, D,/Po = 15%), the cost of equity is 
15%/(1 - 0.04), or 15.6 percent However, the 

Chapter 16 The Cost of Capital 623 

SEC's data on small stock offerings (less than $1 
million) show that flotation costs for such issues 
average about 21 percent. Thus, the cost of equity 
capital in the preceding example would be 15%/ 
(1 - 0.21), or about 19 percent, When we compare 
Ellis to the 15.6 percent for large offerings, it is clear 
that a small firm would have to earn consjderably 
more on the same project than a large firm. Small 
firms are therefore at a substantial disadvantage be-
cause of the effects of flotation costs, 

The Small-Firm Effect 
A number of researchers have observed that port-
folios of small-firm stocks have earned consistently 
higher average returns than those of large-firm 
stocks; this is called the "small-firm effect." On the 
surface, it would seem to be advantageous to the 
small firm to provide average returns in the stock 
market that are higher than those of large firms. In 
reality, it is bad news for the small firm; what the 
small-firm effect means is that the capital market de-
mands higher returns on stocks of small firms than 
on otherwise similar stocks of large firms. There-
fore, the cost of equity capital is higher for small 
firms. This compounds the high flotation cost prob-
lem noted above. 

It may be argued that stocks of small firms are 
risk}er than those of large ones and that this ac-
counts for the differences in returns. It is true that 
academic research usually finds that betas are 
higher on average for small firms than for large 
ones. However, the larger returns for small firms 
remain larger even after adjusting for the effects 
of their higher risks as reflected in their beta 
Coefficient.i. 

The small-firm effect is an anomaly in the sense 
that it is not consistent with the CAPM theory Still, 
higher returns reflect a higher cost of capital, so we 
must conclude thar smaller firms do have higher 
capital costs than otherwise similar ]arger firms. The 
manager of a small firm should take this factor into 
account when estimating his or her firm's cost of 
equity capital. ln general, the cost of equity capital 
appears to be about four percentage points higher 
for small firms (those with market values of less 
than $20 million) than for large, New York Stock 
Exchange firms with similar risk characteristics. 
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Analyst 1 Snapshot 

@View All Zacks Rank #1 Strong Buys 

More Premium Research » » 

Research for LNT 

Chart for LNT 
chj,i, fo, u,T 

'i- MAj 
July 312020 ©quoteri·,oi..'orn 

Interactiw Chart I Fundamental Chai ts 

Sales Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Bnsensus Estirrate 0®OM IV\ NO\ NA 

#of Btirrates NA 1\V\ 1\V\ NA 

Hgh Btirrate 1\V\ 1\V\ 1\V\ 1\F(\ 

Low Btirrate NA Nf\ NA 1\V\ 

Year ago Sales 90e0M 990e0M *-B 1\V\ 

Year over Year Gowth Est5 NA 14\ 1\V\ NA 

Earnings Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Cbnsensus etirrate 1\K\ NA 2%1 25 

#of Btirrates NA 14\ 2 2 
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Current Qt& Next Qtb Curre nt YMR Next Ye,AE IVbst A3cent Cbnsensus (6/20!® (9/2020) (12/2016) (12/20m 

Hgh Ebtirrate IW\ 1\F\ 2$2 258 

Low Btirrate NA 1\F\ 2$0 256 

Year ago EFS 0510 094 281 291 

Year over Year Gowth Bt5 14\ 14\ 450% 6*4% 

Agreement - Estimate Revisions 

Current Qtr Next Qtr Current Year Next Year 
(6/2020) (9/2020) (12/2020) (12/2021) 

NA Moo 

NA I\V\ 0 1 

NA I~\ 0 1 

NA MOO 

NA NA 0 O 

NA MOO 

Magnitude - Consensus Estimate Trend 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

NA NA 2*l 25 

NA NA 2@1 25 

NA NA 2*1 25 

NA NA 291 25 

1*\ NA 2$3 258 

Upside - Most Accurate Estimate Versus Zacks Consensus 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) {1 2/2021) 

Ivbst Accurate Etirrate NA 1\F\ 2$1 258 

Zacks Cbnsensus Estirrate 1\V\ NA 291 25 

Earnings EP NA NA 0®0°/o 099% 

Surprise - Reported Earnings History 
Quarter Quarter Quaner Quarter 
Ending Ending Ending Ending 
(3/2020) (12/2019) (9/2019) (6/2019) 

Average 
Surprise 

1~ported 052 0514 034 0910 NA 

Btirrate 05- NA 1%4 0516 NA 
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Ofference Qu&6 Qua,~ Qua,~ QU~~ 

Surprise (%:Im (12/20~) (9/201*> Endi Ending R>%?% 
0®6 

Average 
Slgmi.4 

Annual Estimates By Analyst 
Zacks Premium Subscription Rezuired Learn more 

cks F*search is Reported On: 

AHOOV 

N,Aq 

orbes 
INVESTORS-

RNIESTAB 
BBB Rating: A+ 

ACCREDITED 
BUSINESS As of 7 K 2¢20 

Ckk #f · P,OJ,J. 

This page has not been authori\*d, sponsored, or otherwise appro\ed or endorsed by the companies represented herein5Each of the company logos 
represented herein are trademarks of: eri\On M,diaqMcrosolt CorporationqNasdaz, Inc®Dow Jones & CompanyqForbes IVbdia, LLCqlnvestor's Business 
Daily Inc®and IVbrningstar. Inc5 

Copyright 2020 Zacks Investment Research I 10 S Rkerside Pia\6 Suite#1600 I Chicago, IL 60606 

A the center ofemrything we do is a strong commitment to independent research and sharing its profitable disco~eries with irnestors5!his dedica~on to 
giving inmstors a trading advantage led to the creatori of our pmvan Zacks Rank stockkating system5Since 1988 it has more than doubled the S&P- 00 
with an amrage gain of +2433% per Jear5These returns coer a period from January 1. 1988 through July6,20205Zacks Rank stockdating s>stem returns 
are computed monthlybased on the beginning of the month and end of the month Zacks Rank stock prices plus anydividends recehed during that particular 
month54simple, ezually?Neighted afrage return of all Zacks Rank stocks is calculated to determine the monthly retum5The monthly returns are then 
compounded to arriM at the annual return5OnlyZacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in 
the return calculations5Zacks Ranks stocks can, and often do. change throughout the month5Certain Zacks Rank stocks for which no month-knd price was 
available. priang informabon was not collected, or for certain other reasons Iia,e been excluded fror·n these return calculations5 

: is it perbmiance for informabon about the performance numbers displayed abo*5 

; is it wm&hcksdatatom to get our data and content for,our mobile app or website5 
Real time prices by BATS5[}elawd zuotes by Sungard5 

NYSE and AMEXdata is at least 20 minutes dela>ed5NASDAOdata is at least 1- minutes delajed5 
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A ZACKS Join Sign In 

More Ij}*-J 
Ameren Corporation (AEE) 
(Real Tin ie (ljote f,cm ElATS~ 
$79.51 USD 
ZD 07 (4) 09°4) 
Llxlated Jul - 1,2020 0- 00 FMET 

Add to portfolio 

Zacks Rank: 
iltld OI[®18 

Style Scores: 
C Value I C Growth I D Mome ntum 10 VGA I 

Industry Rank: 
Bottom 33%(169 out of 253) 
Industry: Uility - Bectric Power 

View All Zacks #1 Ranked Stocks 

2 Trades from @1 

Ameren Corporation (AEE) Quote Overview » Estimates » Ameren Corporation (AEE) Detailed Estimates 

Detailed Estimates 

Estimates 

Next Report Date *BMO8/7/20 

Current Quarter 0.95 

EPS 1-ast Quarter 0.59 

Last EPS Surprise -16.9054 

ABR 1.55 

Earnings ESP 0.00°A 

Current Year 3 46 

Next Year 3.78 

EPS (TTM) 3.16 

P/E (Fl) 23.15 

*BNID = Before 1™rket Open *AIVC = After I'mrket Close 

Growth Estimates AEE IND S&P 

Qinent Qtr (06/2020) - 157 98 91 ZBO. 18 

Next Qtr ( 05 / 2020 ) 7 86 1330 97 67 

Current Year (12/2020) - 23 4 10 NA 

Next Year (12/2021) 529 1000 26-7 

Past 9 Years 8-0 930 NA 

Next 9 Years 630 8.- 0 NA 

PE 2-.19 13.20 27.- 9 

PEG Ratio - 7 - 2 75 NA 

Learn More About Estimate Research 
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See Brokerage Recommendations 

See Earnings Report Transcript 

Premium Research for AEE 

Zacks Rank 

Zacks Industry Rank 

Zack;Sector Rank 

Style Scores 

Earnings ESP 

Research Reports for AEE 

( = Change in last - 0 days) 

Hold El 

Bottom - 3% (193 out of 29- ) 

Bottom - 1% (11 out of 16) 

C Value 1 C Growth 1 D Momentum le VGM 

000% 

Analyst I Snapshot 

@View All Zacks Rank #1 Strong Buys 

More Premium Research » » 

Research for AEE 

Chart for AEE 
Ch.,ti For AEE 

July 31 2020 ©quotei, •di, €om 

Interacti~e Chart I Fundamental Charts 

Sales Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 1.738 1 81B 955B 6--B 

#of etirrates 2 2 

Hgh Etirrate 175B 18-B 60-B 6-8B 

Lou btirrate 178B 180B 959B 6258 

Year ago Sales 1-3B 166B 951B 955B 

Year over Year Ga,vth Bt. 826% - 22% 1-6% 962% 

Earnings Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Oonsensus Estirrate 059 197 - 76 - 83 

#of etirrates - - 9 9 
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IVbst R¤nt Consensus Current0* Next'A* Current Ye?18 Next YWA 
(6/2020) (9/2020) (12/2020) (12/2021) 

Hgh Btirrate 055 198 - 90 -39 

Low Btlrrate 050 192 - 72 - 87 

Year ago EPS 082 178 --9 - 76 

Year over Year Gowth Est - 1 57% 786% - 23% 503% 

Agreement - Estimate Revisions 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

1 0 1 0 

1 7 2 

2 7 2 

0 0 0 1 

0 1 0 1 

0 0 0 1 

Magnitude - Consensus Estimate Trend 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

059 197 - 76 -83 

057 197 - 76 -83 

035 190 -70 - 86 

038 175 - 71 - 86 

039 173 - 71 -86 

Upside - Most Accurate Estimate Versus Zacks Consensus 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

IVbst Accurate Btir'rate 059 199 - 79 - 86 

Zacks Consensus Btirrate 059 197 - 76 - 83 

Earnings BP 000% --56 4) 28% ZO 72% 

Surprise - Reported Earnings History 
Quarter Quarter Quarter Quarter 
Ending Ending Ending Ending 
(3/2020) (12/2019) (9/2019) (6/2019) 

Average 
Si,rprtse 

RBI)orted 095 0-3 178 082 NA 

Estirrate 081 0-1 176 089 NA 
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ui [ erence 'U t z 
Quarter 

Surprise &1% 
U.UO U.U I 

Quarter Quarter 

(1~~/ (~2~~j 
£U.u-

Quarter 

(%*% 
Lu.UZ 

Average 

Quarterly Estimates By Analyst 
Zacks Premium Subscription Fkuired Learn more 

Annual Estimates By Analyst 
Zacks Premium Subscription Rezuired Learn more 

Quick Links = 

.,cks Research is Reported On 

YAHOO, 

1==1 
~orbes 

INVESTORS- * 

•:Zyi,7 BSTAR 
LS- ACCREDITED 
- BUSINESS 

LBB& 

BBB Rating: A+ 
A, ot 7'30,2020 
Clkk Ior Profit 

This page has not been authori\*d, sponsored, or otherwise appro'ved or endorsed bythe companies represented herein. Each of the company logos 
represented herein are tademarks of, eri\On NbdiaqMcrosoft Cori)oratjonqNasdaz, Inc.q[)ow Jones & CompanyqForbes Media, LLCqlnvestofs Business 
Daily Inc.qand IVbrningstar, Inc. 

Copyright 2020 Zacks Investment Research I 10 S Riverside PIa\A Suite #1600 I Chicago, IL 60606 

A the center of eierything we do is a strong commitment to independent research and sharing its profitable disco~ries with investors. This dedication to 
giving investors a trading advantage led to the creation of our proven Zacks Rank stock¢abng system. Since 1533 it has more than doubled the S&P 900 
with an average gain of +27.- - % per Vear. These returns cover a period from January 1. 1533 through July6,2020. Zacks Rank stock*atjng system returns 
are computed monthly based on the beginning of the month and end of the month Acl<s Rank stock prices plus anydiwdends receked during that parbcular 
month. Asimple. ezuall ftneighted amrage return of all Zacks Rank stocks is calculated to determine the monthly return. The monthlyreturns are then 
compounded to am ve atthe annual return. Only Zacks Rank stocks induded in Zacks hypothebcal portfolios at the beginning of each month are induded in 
the return calculations. Zacks Ranks stocks can. and often do. change throughout the month. Certain Zacks Rank stocks for which no monthzbnd price was 
a,ailable, pricing information was not collected, or for certain other reasons hae been excluded from these return calculations. 

isit perfolmance for informabon about the performance numbers displa,ed abon. 

isit vwvw.\/acksdata.coni to get our data and content for your mobile app or website. 
Real time prices by BATS. Delajed zuotes by Sungard. 

NYSE and AMD<data is at least 20 minutes dela>ed. NASDAQdata is at least 19 minutes delayed. 
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7/31/2020 DUK Duke Energy Corporation - Detailed Estimates - Zacks com 

rc.·rt ··. P,.¢·,-:#' - «C- 92' , * Quote or Search 1 

A 
I/I/. k/- ACKS 

Join Sign In Help 

. 

A ZACKS 
Our Research. Your Success 

Zackl Research 
Detailed E•tlmatel 

C.Oe CVS™ ETV 

Zec<s \SWS 

.ew -s- \ews 

Zacks Research 

yS-ecs-
xA-e'ys- Re:e 

. S'y s Sco-es 

CO-Ca-SCM 'C ~C-S 3' 

Zecks Exce-.s Vew 

• B-c<e- Recc--e-cat 

Ee- -gs A--c.-ie-e-'s 
Key Cc-ce-y Vs·-cs 
E-c<s- Recc-s 

Ee-~ - is --e~ sc-: 

·>ce C. ss-s-s:-c EIS S--=-se 
~Ca-e-'e C·2-

Cc=e-e"ve 
-'e-est vs C-rs 
3-CS e-C CC-ss-S.s 

>ce& E-S S.-u-se 
/2 Vc-'- EIS 

/ V C 

- -2-C e CVS-V SW 
-CC-esl:e-e-'S 

Ea e-cs S-ee' 
Cer ' C·.·' S-a-G-S-ts 

Z~e·· 
CC' 0-s G-es< VC-tege 

https //www zacks com/stock/quote/DUK'detailed-estimates 1/5 
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7/31/2020 DUK Duke Energy Corporation - Detailed Estimates - Zacks com 

:'f" ."lo 4: .i-: 3-:I-.--,- -t-7=. [e'1- 0 J.22-TC·=- VZ= 5=- 'z<:. (Quote or Search 

Duke Energy Corporation (DUK) 
(Real Time Quote from BATS) 

~ Add to portfo _B 

$84.60 usD 
+0 n- i D :4 
Updated Jul 31.2020 03 56 PM ET 

Zacks Rank 
4-Sell 00[-JEE] 

Style Scores. 
C Value I B Growth I D Momentum I ~VGM 

Industry Rank. 
Bottom 33% (169 out of 253) 

I..J-tg Ul,I,L, [1-l,.. r 

Dul<eeer*#*Ogrfjb,f&*Wtl?(OUK91(3uote Overview » Estimates » Duke Energy Corporation (DUK) Detailed Estimates 

Detailed Estimates Enter Symbol 

Estimates 

Next Report Date B„108/10/20 Earnings ESP -0 10% 

Current Quarter 104 Current Year 5 05 

EPS Last Quarter 114 Next Year 526 

Last EPS Surprise -5 79% EPS,Tl Mi 4 96 

.BP 2 50 P/E (Fl) 16 75 

·BMO = Before Market Open 'AMC = After Market Close 

Growth Estimates DUK IND S&P 

Current Qtr (06/2020) -714 48 40 -5017 

Next Qtr (09/2020) -0 56 12 78 -24 64 

Current Year (12/2020) -0 20 -2 90 NA 

Next Year (12/2021) 416 9 60 26 34 

Past 5 Years 2 50 5 80 NA 

Next 5 Years 4 30 7 20 NA 

PE 16 75 1830 24 35 

PEG Ratio 3 86 2 54 NA 

Learn More About Estimate Research 

See Brokerage Recommendations 

See Earnings Report Transcript 

https // www zacks com / stock / quote / DU Iqdetailed - estimates 2 / 5 
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7/31/2020 DUK Duke Energy Corporation - Detailed Estimates - Zacks com 

TJ42 -'- 2 --*+ G Er :r' 2·· t. 1= fn' .n , ( Quote or Search ) 

Zacks Research is Reported On 
~ ACCREDITED' 
ja BUSINESS 

BBIH Rating A k 

C CI ,) P, 11]e 

This page has not been autlionzecl sponsored or olhervise appioved or endoised by the companies,ep,esented he,ein Each of the company logos represented herein are trademarks of 
Vorizon Media Microsoft Corporation nasdaq Inc Dow Jones & Company Forbes Media LLC, Investor s Business Daily Inc and Mommgstar Inc 

Copy,ighl 2020 Zacks Investment Resea,ch l 10 L Riveis,de Plaza Suite #1600 I Chicago IL 60606 

At the center oleverything we do isa strong comm,tment to Independent research and sharlng its prof,lable d,scoveneswith investors Th,sded,cation to giv,ng Investors a irading 
advantage led lo the creation of our proven Zacks Rank stock rating system Since 1988 It has more than doubled the S&P 500 w,th an average gain of +24 33% per year These returns 
cover a period from January l 1988 through July 6 2020 Zacks Rank stock-,ating system returns are computed monthly based on the beginning of the month and end of the month Zacks 
Rank slock pilcesplus anydividends Iece,ved d„ring that part,ciilar month A simple equally-welglted avefage return of all Zacks Rank stocks is calculated to determine the monthly /tilln 
The monthly returns are then compounded to /nve at the annual return Only Zacks Rank stocks included iii Zacks hypothetical ponfolios at the beginning of each month are included in the 
return calculations Zacks Ranks stocks can mcioftendo change throughoul the nionth Cedain Zacks Rank stocks for which no month-end price was available pricing information was not 
collecled or for certa,n other measons have been excluded from these return calculations 

Visit perfoririance foi Information about the perfoimance numbers displayed above 

visit WWW zacksdata roni to get oui data and content for yol,I mobile app or wei)site 

Real time prices by BAFS Delayed quotes by Sungaid 

NYSE and AMEX data is at least 20 minutes delayed NASDAQ data is at least 15 minutes delayed 

https // www zacks com / stock / quote / DUK / detailed - estimates 5 / 5 
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7/31/2020 DUK Duke Energy Corporation - Detailed Estimates - Zacks com 

j; J:1.J Quote or Search__j 

Up Last 7 Days 0 0 0 0 

Up Last 30 Days 3 0 1 1 

Up Last 60 Days 3 1 1 1 

Down Last 7 Days 0 0 0 0 

Down Last 30 Days 0 2 5 5 

Down Last 60 Days 1 2 4 4 

Magnitude - Consensus Estimate Trend 

Current Qtr Next Qtr Current Year Next Year 
(6/2020) (9/2020) (12/2020) (12/2021) 

Current 1 04 178 5 05 5 26 

7 Days Ago 1 04 178 5 05 5 26 

30 Days Ago 0 98 1 84 513 5 44 

60 Days Ago 1 00 176 510 5 43 

90 Days Ago 1 05 174 510 5 43 

Upside - Most Accurate Estimate Versus Zacks Consensus 

Current Qtr Next Qtr Current Year Next Year 
(6/2020) (9/2020) (12/2020) (12/2021) 

Most Accurate Estimate 104 176 5 05 5 26 

Zacks Consensus Estimate 104 178 5 05 5 26 

Earnings ESP / 1'? P Ce O 00% O 00% 

Surprise - Reported Earnings History 

Quarter Ending Quarter Ending Quarter Ending Quarter Ending 
(3/2020) (12/2019) (9/2019) (6/2019) Average Surprise 

Reported 114 0 91 179 1 12 NA 

Estimate 121 0 88 1 69 0 98 NA 

Difference -0 07 003 010 014 0 05 

Surpnse . ' $ . r G ' 14 ' 1 < 6 46 ' 

Quarterly Estimates By Analyst 
Zacks Premium Subscription Required [ cam nioie 

Annual Estimates By Analyst 

Zacks Premium Subscription Required Learn nioie 

(Dt ck - -':s 
39*v*C,3 Vv Accc. -' n,€SC. ~C€3 C- 9-'. S. coo-t ~C CV·' . 3 Zec<s ¥-cc· e A= 

/ Downlo/d on the 

0 App Store 
A GETITON 
P Google Play 

https // www zacks com / stock / quote / DUK / detailed - estimates 415 
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7/31/2020 DUK Duke Energy Corporation - Detailed Estimates - Zacks com 

C .'n D U:·T:· '··Z J n:Z· r-Ct U, 'C.;C O U>·,= 32' < C= Quote or Search 

Zacks Rank ¥ Sell E 

Zacks Industry Rank Bottom 33% (169 out of 253) 

Zacks Sector Rank Bottom 31% (11 out of 16) 

Style Scores C Value 1 B Growth 1 D Momentum I Q VGM 

Earnings ESP -O 10% 

Research Reports for DUK nnalvqt I Snapshot 

(£. - = Change in last 30 days) 
View All Zacks Rank #1 Strong Buys 

More Premium Research » » 

Research for DUK 

Chart for DUK 
CI,aits fo, Du 

'L. J4 
111 

July 312020 ©quote,i- di"com 
Interactive Chart I Fundainental Charts 

Sales Estimates 

Current Qtr Next Qtr Current Year Next Year 
(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 5 75B 6 94B 24 85B 25 68B 

#of Estimates 2 2 3 3 

High Estimate 5 86B 6 99B 25 02B 26 28B 

Low Estimate 5 65B 6 89B 24 65B 24 89B 

Year ago Sales 5 87B 6 94B 25 08B 24 85B 

Year over Year Growth Est -2 03% 0 00% -0 90% 3 32% 

Earnings Estimates 

Current Qtr Next Qtr Current Year Next Year 
(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 104 178 5 05 5 26 

#of Estimates 5 4 6 6 

Most Recent Consensus 105 179 5 05 519 

High Estimate 105 1 83 510 5 44 

Low Estimate 101 1 69 5 00 516 

Year ago EPS 1 12 179 5 06 5 05 

Year over Year Growth Est -714% -0 56% -020% 4 06% 

Agreement - Estimate Revisions 

https // www zacks com / stock / quote / DUK / detailed - estimates 3 / 5 
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7/31/2020 EIX Edison International - Detailed Estimates - Zacks com 

V - 5: ·/.Zn Quote or Search ) 

k » ACKS 
Join Sign In Help 

A 

a ZACKS 
Our Research. Your Success 

Zacki Research 
Detailed Eetlmatei 

Zec<S \Wws 

.e-e- \ews 

Zacks Research 

• S~eos· 
*A-e ys' Rex-

• S'y e Sco-es 

Cc-:a·Sc- c -C-S··y 

Zec<s Exces V ew 

. B-c<e- Recc--e=:tc-s 

-- Cc=a-v Reco-
v A-c--cs-r's 

<ey Cc-crv Ve'-cs 
i<e. Re= 

-S CS-S 

Ee-- -gs --:-sc" 7-s 

·.>ce C.-Se-s.s a c E'S S.-2-Se 
= ·./-S- : "-:-I 

38-2 VS 

-'e-ec' Ve 022-S 

C-CS 8'-C CC-se~s.s 

>ce@EISS-=-se 
'2 VC-A-EIS 
3-c<e- Recc--e-ce' cs 

* -e~C 8 Cve-V 8,•/ 
·CC-S S'.e'e-e-'~S 

Be a-ce S ye 
Ces- 'OW S 2 8-8-'s 
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Cctc-s G-ee< Vc-ags 

https //www zacks com/stock/quote/EIX/detailed-estimates 1/5 
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7/31/2020 EIX Edison International - Detailed Estimates - Zacks com 

1'-- f: r:•, - .~:. i:- --·3 3:-ri- '-~ - -=: . RW 9.'2'2 Z<2.:=~ :- C:.- 5:- :=. (Quote or Search 

Edison International (EIX) 
(Real Time Quote from EATS) 

$55.54 us[) 
'06/'.22 
Updated Jul 31. 2020 03 56 PM ET 

~ Add to portfo +e 

Zacks Rank 
3-Hold IOICNPE]O 

Style Scores. 
B Value 1 D Growth 1 A Momentum 1~VGM 

Industry Rank· 
Bottom 33% (169 out of 253) 

I,,J.-l.,. Ul.1,l, [l-J..~ rl 

Edkko,yl*NelngltkhhfiEIX¢(DE~t*televerview » Estimates » Edison International (EIX) Detailed Estimates 

Detailed Estimates IEnter Symbol 

Estimates 

Next Report Date 11/3/20 Earnings ESP -0 63% 

Current Quarter 1 45 Current Year 4 44 

EPS Last Quarter 100 Next Year 4 52 

Last EPS Surprise -9 91% EPS,TIM) 411 

ABR 1 67 P/E (Fl) 1212 

Growth Estimates EIX IND S&P 

Current Qtr (09/2020) -2 68 57 51 -50 17 

Next Qtr (12/2020) 30 30 18 80 -24 64 

Current Year (12/2020) -553 -310 NA 

Next Year (12/2021) 180 10 00 26 34 

Past 5 Years 2 40 5 80 NA 

Next 5 Years 330 7 30 NA 

PE 1212 1820 24 35 

PEG Ratio 3 63 249 NA 

Learn More About Estimate Research 

See Brokerage Recommendations 

See Earnings Report Transcript 

https // w ' ww zacks com / stocldquote / EIX / detailed - estimates 2 / 5 
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7/31/2020 EIX Edison International - Detailed Estimates - Zacks com 

- . n· F -"f ·' '.:M.,1 .· "*' . '-, -V- y¢« .If·I Ey-'. ( Quote or Search 

Up Last 7 Days 2 2 1 2 

Up Last 30 Days 2 2 3 4 

Up Last 60 Days 2 2 2 3 

Down Last 7 Days 0 0 0 0 

Down Last 30 Days 0 1 1 1 

Down Last 60 Days 0 1 1 1 

Magnitude - Consensus Estimate Trend 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Current 1 45 129 4 44 4 52 

7 Days Ago 144 127 4 43 4 52 

30 Days Ago 141 132 4 44 4 51 

60 Days Ago 1 41 132 4 44 4 52 

90 Days Ago 131 1 49 4 47 4 56 

Upside - Most Accurate Estimate Versus Zacks Consensus 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Most Accurate Estimate 144 1 29 4 44 4 52 

Zacks Consensus Estimate 1 45 129 4 44 4 52 

Earnings ESP 0 63 0 00% 0 00% 

Surprise - Reported Earnings History 

Quarter Ending Quarter Ending Quarter Ending Quarter Ending 
(6/2020) (3/2020) (12/2019) (9/2019) Average Surprise 

Reported 1 00 0 63 0 99 149 NA 

Estimate 111 0 77 104 153 NA 

Difference -011 -014 -0 05 -004 -0 09 

Surprise 18 18 -481 . 61 -8 88' 

Quarterly Estimates By Analyst 

Zacks Premium Subscription Required Learn n iore 

Annual Estimates By Analyst 

Zacks Premium Subscription Required Learn more 

39-V (9S i-v Aoce. -' TESCC-093 v / .vwvv~ . Z€cks Vc y e A. 
/ Download on the 

0 App Store 
A GET ITON 

P Google Play 

https // www zacks com / stock / quote / EIX / detailed - estimates 4j5 
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7/31/2020 EIX Edison International - Detailed Estimates - Zacks com 

1 f.„.- -, F .·- A-ri ri '- ·: 3 :·,·1 ;"~·23 ,< ~€c "·"-: - Quote or Search 

Zacks Research is Repotted On 
~ ~ ~ ACCREDITED 

--- BUSINESS BBB. 

This page has not been authorized sponsored o, othermse approved or endorsed by the conipanies represented heiein lEach of the company logos iepresented herein are trademarks of 
Vernon Media Microsoft Corporation Nasdaq Inc Dow Jones & Company Forbes Media LLC Investor's Business Daily Inc and Morningstar Inc 

Copyright 2020 Zacks Inveslment Research I 10 S Riverside Plaza Suite #1600 I Chicago IL 60606 

At the center ofeverythlng we doisa strong comm,tmenltoindependent research and sharing its profitable d,scover,eswith investors This dedication to giving investors a Iradinq 
advantage led to the creation of our proven Zacks Rank stock-rating systeni Since 1988 it has more than doubleo the S&P 500 with an average gain ol +24 33% per year These returns 
cove, a period f,om January 1 1988 through July 6 2020 Zacks Rank stock Eating system retuins are coniputed monthly based on the beginning of the month and end of the month Zacks 
Rank stock prices plus any dividends received during that particular month A simple equally-weighted average return of all Zacks Rank stocks is calculated to deterninie the monthly return 
Themonthly returnsarethen compounded to /nve at the annual return Only Zacks Rank stocks Included In Zacks hypothetical portfolios at the beginning of each month are included In the 
return calculations Zacks Ranks stocks can and often do change throughout the month Certain Zacks Rank stocks fo, which no month-end pnce was available pnclng mformat,on was rot 
collected or for certain othef /asons have been excluded from these return calculations 

Visit performance for Informal,on about the porfoinance numbers displayed above 

visit www zacksdata coin to get our data alid content for your mobue app or website 

Real tlme prlces by BA1 S Delayed quotes by Sungard 

NYSE and AMEX data,s at least 20 minutes delayed NASDAQ data is at least 15 niinutes delayed 

https // www . zacks com / stock / quote / EIX / detailed - estimates 5 / 5 
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Zacks Rank 

Zacks Industry Rank 

Zacks Sector Rank 

Style Scores 

L Hold [T i 

Bottom 33% (169 out of 253) 

Bottom 31% (11 out of 16) 

B Value 1 D Growth 1 A Momentum 1 ~ VGM 

Earnings ESP -0 63% 

Research Reports for EIX Analyst ISnapshot 

(. v = Change in last 30 days) 

View All Zacks Rank #1 Strong Buys 

More Premium Research » » 

Research for EIX 

Chart for EIX 
Cha,ts fo, Eli 

i-\ f /4» % ./ ''f ~ 

July 31 2020 © quotei,-i ..«erm 

Interactive Chart I Fundamental Chaits 

Sales Estimates 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 3 98B 3 06B 12 79B 13 27B 

#of Estimates 2 2 3 3 

High Estimate 4 07B 3 07B 12 998 13 598 

Low Estimate 3 898 3 06B 12 66B 12 838 

Year ago Sales 3 748 2 97B 12 35B 12 79B 

Year over Year Growth Est 6 37% 3 20% 3 58% 3 75% 

Earnings Estimates 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 1 45 1 29 4 44 4 52 

#of Estimates 4 4 5 5 

Most Recent Consensus 152 110 4 34 4 59 

High Estimate 1 56 1 44 4 49 4 62 

Low Estimate 122 1 10 4 34 4 43 

Year ago EPS 149 0 99 4 70 4 44 

Year over Year Growth Est -2 68% 30 30% -5 53% 1 98% 

Agreement - Estimate Revisions 

https // www zacks com / stock / quote / EIX / detailed - estimates 3l5 
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Entergy Corpoiation (ETR) 
(Real Time Quote from BATS) 

$105.12 us[) 
4 0 48 (0 46' , 

Updated Jul 31.2020 03 56 PM ET 

[Md-R Portf~ -* l / /, - h 
Zacks Rank: 

2-Buy OJ®[--IJO] 
Style Scores: 

B Value 1 C Growth 1 C Momentum I[OVGM 
Industry Rank: 

Bottom 33% (169 out of 253) 

I...IJ., Ul,1.t, Cl -l.,v rv 

Entbegvalblpc*attlrflmHR!1(3tmtbsOverview » Estimates » Entergy Corporation (ETR) Detailed Estimates 

Detailed Estimates Enler Symbol 

Estimates 

Next Report Date 11/4/20 Earnings ESP -1 45'%, 

Current Quarter 2 47 Current Year 5 54 

EPS Last Quarter 137 Next Year 594 

Last EPS Surprise 11 38% EPSITTMi 571 

BR 1 46 P/E (Fl) 18 80 

Growth Estiinates ETR IND S&P 

Current Qtr (09/2020) -1 98 57 51 -50 17 

Next Qtr (12/2020) 8 82 18 80 -24 64 

Current Year (12/2020) 2 59 -310 NA 

Next Year (12/2021) 7 22 10 00 26 34 

Past 5 Years -1 20 5 80 NA 

Next 5 Years 5 70 7 30 NA 

PE 18 80 1820 24 35 

PEG Ratio 328 249 NA 

Learn More About Estimate Research 

See Brokerage Recommendations 

See Earnings Report Transcript 

https // www zacks com / stock / quote / ETR / detailed - estimates 2J5 
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F.XII : ~ - -· ·tr-- -y·, l,Y.7.- -C 1 '-„./5 F'di C 'ck'-r · r- >T··,' 7': Quote or Search 

Up Last 7 Days 1 0 1 1 

Up Last 30 Days 1 0 2 1 

Up Last 60 Days 1 0 3 2 

Down Last 7 Days 0 1 0 0 

Down Last 30 Days 1 2 0 0 

Down Last 60 Days 1 2 0 0 

Magnitude - Consensus Estimate Trend 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Current 2 47 0 74 5 54 5 94 

7 Days Ago 247 0 75 5 54 5 94 

30 Days Ago 2 58 0 63 5 54 5 94 

60 Days Ago 2 58 0 63 5 53 5 93 

90 Days Ago 2 49 0 80 5 50 5 94 

Upside - Most Accurate Estimate Versus Zacks Consensus 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Most Accurate Estimate 2 44 0 78 561 5 92 

Zacks Consensus Estimate 247 0 74 5 54 5 94 

Earnings ESP 144'< 621' '26 

Surprise - Reported Earnings History 

Quarter Ending Quarter Ending Quarter Ending Quarter Ending 
(6/2020) (3/2020) (12/2019) (9/2019) Average Surprise 

Reported 1 37 114 0 68 2 52 NA 

Estimate 123 0 94 0 66 2 31 NA 

Difference 014 0 20 0 02 021 014 

Surprise 11 18 C OC) 1: 20 

Quarterly Estimates By Analyst 

Zacks Premium Subscription Required Learn niore 

Annual Estimates By Analyst 
Zacks Premium Subscription Required learn moie 

397 C®3 7 q Accc - -'. 2932.-093 V - .------- - le¢<3 Vcc : Ac: -

/ Download on the 

N App Store 
L GETSTON 

P Google Play 

https // www zacks com / stock / quote / ETR / detailed - estimates 4 / 5 
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P-re. " 74.ry'-.n /:.w h- /, (' Quote or Search 

Zacks Research is Reported On Btlt3 Rating A, 

~ ~ E~B. BUSINESS · 
lift lo P +Je 

Thus page has nol been authorized sponsored or otherwise approvedorendorsed by the compan,es repieserted herein Each ofthe company logos represented herein are trademarks of 
Verizon Media Microsoft Corporation Nasdaq Inc Dow, Jones & Company Forbes Media l LC Investor's Business Daily Inc and Morn,ngstar Inc 

Copyr,gh! 2020 Zacks investment Research I IOS Riverside Plaza Suite#1600 I Chicago Il 60606 

AI the center of everyll„ng we do is a strong commitment to,ndepen(lent researrh and sharing its profitable discoveries with i,westors This dedication to giving investors a trading 
advantage led to the creation of our proven Zacks Rank stock-rating syslem Since 1988 It Iias mofe thandoubledthe 6&P 500 with an averagegain (,[+24 33% pef year These returns 
cover a per,od from January 1 1988 through July 6 2020 Zacks Rank stock ral,ng system returns are computed monthly based on the beginning of the month and end of the month Zacks 
Rank stockpncesplusany d,v,dendsrece,ved du,Ingthat particular month B simple equally-weighted average ietum of all Zacks Rank stocks is calculated to determine the monthly return 
The monthly returns are then compounded to air,ve al the arinual ietwn Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in the 
return calculations Zacks Ranks stocks can and often do change [hioughout the month Certain Zacks Rank stocks for which no month-end price was available pilcing information was rol 
Collected Of fo! ce,tain other reasons have been exciuded from these return calculations 

Visit performance for information about the performance numbers displayed above 

Visit www zacksdata com to get our data and content for your mobile app or website 

Real time pr,cesby BATS Delayed quotes by Sungard 

NYSE and AMEX data Is at least 20 minutes delayed NASDAQ data is at leasl 15 niuiutes delayed 

https // www zacks com / stock ' quote / ETR / detailed - estimates 515 
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Zacks Rank a Buy Q 

Zacks Industry Rank Bottom 38% (158 out of 253) 
Zacks Sector Rank Bottom 31% (11 out of 16) 

Style Scores 
B Value 1 C Growth 1 C Momentum 1 ~VGM 

Earnings ESP 

Research Reports for ETR 

A v = Change In last 30 days) 
View All Zacks Rank #1 Strong Buys 

1 45% 

Analyst I Snapshot 

More Premium Research » » 

Research for ETR 

Chart for ETR 
ch.ts fe, ETR 

1 -- J 
ft J 

* it: t JJ 

July 31 2020 ©quote i,··d-om 

Interactive Chart I Fundamental Charts 

Sales Estimates 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 3 258 2 50B 1113B 11 30B 

#of Estimates 1 1 3 3 

High Estimate 3 25B 2 50B 11 88B 11 998 

Low Estimate 3 25B 2 50B 10 54B 10 848 

Year ago Sales 314B 2 46B 10 88B 11138 

Year over Year Growth Est 3 46% 1 52% 2 35% 146% 

Earnings Estimates 

Current Qtr Next Qtr Current Year Next Year 
(9/2020) (12/2020) (12/2020) (12/2021) 

Zacks Consensus Estimate 2 47 0 74 5 54 5 94 

#of Estimates 4 4 4 5 

Most Recent Consensus 110 2 47 5 61 6 02 

High Estimate 2 71 119 5 61 6 02 

Low Estimate 213 0 47 5 48 5 90 

Year ago EPS 2 52 0 68 5 40 5 54 

Year over Year Growth Est -1 98% 8 82% 2 59% 7 26% 

Agreement - Estimate Revisions 

https // www zacks com / stock / quote / ETR / detailed - estimates 3l5 
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A ZACKS Join Sign In -

b oi v [BOO-- I 

A et , I IEA ( ldlte) 
(Real Time Quote from BATS) 
$U1114€Z81 

81-05 (81-16%) 

Llxlated Jul 1,2020 0 ·00 FME[ 

Add to portfolio 

: d( kac d. k· 
0*og c [El'.EE,Be 

80&* oi va 
' 4 ca,va l ,ti o» ($a B €b oD v. (ID d~41 Nb 

Al uaab d. k· 
BoGDD $0Gaf UDUQD#ilho) 
A/ ua@WZWIO¥*C @*d o» vi 

I w » oe ER= d( kacptc d. kv/ 0&(D( ka 

ZZf Trades from ~ 

A et, I,Dd(la e)Quo(Dq r vir w» csaraG,Dd(Daa~o~ et , l d(1£Elk e)d vQI*/ am(*DdGa 

Iv(Bk@// (rraGB d(Da 

nmGIDd@a 

Next Report Date *Bb, 51)6216 

Current Quarter 4W7 

EPS Last Quarter 6L55 

Last EPS Surpnse 3e 

ABR 1[66 

C 

Earnings ESP 6L66G 

Qrrent Year 

Next Year 

EPS (TTM) 

P/E (Fl) 16L70 

*BMO = Before IVhrket Open *AMD =After Ivbrket aose 

Nio» CEo-ra€13 dea Ae ml 8tpl 

Current Qtr (06/2020) 12- 5 79-71 S'0-19 

Next Qtr (04/2020) NA 15-50 23-63 

Current Year (12/2020) 81- 0 8 -10 NA 

Next Year (12/2021) .-.0 10·00 26- 3 

Past 7 Years 3-00 7-50 NA 

Next 7 Years 2-60 9-0 NA 

PE 20-5 15-20 23- 7 

PEG Ratio 9-42 2-34 NA 

IVI/di. cb oivoe Rou(inm(iE) d(Dc vavdi ( S 
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&vv(Bi okvi dgvc v( oD Dv. / d@0. a 

&vvmrli. w gac vToi (iki d. * i,#C) 

I ivD\uD c vavdi ( Sdbi ol e 

: d( kac d. k 
: d< kaoW uaGU d. k 

:d(kao&v(Gicd. k 

&GB/*oiva 

nili. wgacn&1 

va/di ( Sc vToi edbi od e 

(a v = Change in last . 0 days) 

Cog [@j 

Bottom 5% (175 out of 27. ) 

Bottom 1% (11 out of 16) 

I 4 d&,v, l tlio» ($,Bd)oDv. OD d~~ Nb 

0-00% 

AnalystaSnapshot 

@1 w » oe EB: d( kac d. kq)408(Do. gcBuVa 

boi vd ivDu,Dc vavdi( Ssc; 

vavdi ( Sdbi od e 

t Sdi Qlbi dJ e 
Chaiti fu' IDA 

*AJ, \ J./ 
V V \4.i ..%. n,,r =~r -r 

july 31 2020 ©quote,i,~d,~ ~om 

Inteiacti~e Chart I Fundaniental Charts 

&d8/aol'a(ZD d(Da 
t I, tv (ZQ(Dc 3 vY@QGc tu,iv G}ivdic 3 vYG}ivdic 

H0616) 82616) 013616) @121614) 

Zacks Consensus Ebtirrate 0·OOM NA NA NA 

# of Estirrates NA N\ NA NA 

Hgh Estin-ate NA 1\V\ 14\ 14\ 

Low Btirrate NA 1\F\ 1\V\ 1\F\ 

Year ago Sales 1640M 56-2M 1- 7B NA 

Year over Year Gowth Bt- 1\F\ 14\ 1\F\ NA 

mdi. wgacmaG@ d(Da 
t u, t v (BQ(Dc; 3 v YeO@c t u! i v (D-Ivd, c 3vY0-Ivdic 

H21616) EU21616) 010616) @13614) 

Zacks Consensus Btin · ate 1 - 15 3 - 77 3 -· 90 

#of Btirrates 1 ~\ 1 1 
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IVbst Rxent ~nsensus 

Hgh Btin·ate 

Low Btirrate 

Year ago EPS 

Year over Year Gowth bt-

t uilv (inmr 3 t uiiv. 0·lv~ 3 v Y(3-Iv 
83 @136 0106 

3 - 77 3 - 90 

377 390 

3 . 61 377 

12- 5% 81- 0% - 0% 

1-15 

1-15 

1-07 

,vY 
HJ216YM 

1-95 

e gi vvD v. G¥rraG[3 d(Dc vr wvp. a 
t ui, v. (**Dc 3vYQQGc t in i v (ZHvd,c 3vY¢Hvdic 

H3616) a,21616) @13 616) 013614) 

0 NA 0 0 

0 MOO 

0 14\ O O 

0 MOO 

O Moo 

0 MOO 

i. ~/ vqgi o. av. aua(rrn@0 d(hxiv. / 
t ui i v (7£KDC 3 vY€13(ikc t uliv Olvdic 3 vYG-Ivdic 

a 21616) MI 616) 813616) 0121614) 

1 - 15 NA 3 - 77 3 · 90 

1 - 15 1 \ V \ 377 3 · 90 

NA NA 3 - 77 190 

NA 3 - 77 3 - 90 

NA NA 3 - 76 3 - 91 

ZTa,kvqd) oa(b ( ( uid(Dc~ra(%3 d(Ski viauac d( kad o. av. aua 

ttill GXXDC 3 vY(DOGc t u,iv (}tvdic 
H 21616) 01616) 013616) 

Ivbst Accurate Estirrnte 1 - 15 3 - 77 

Zacks Consensus Estirrnte 1 - 15 3 - 77 

Earnings EP 000% 1\V\ O'OO°/o 

&ui Ti wvcbc vToi Q/ crrdi . wgadDwei V 
Qudie, Qudiei QiidiQ Qud,Qi 
in / wgc m / wgc m/wgc m / wgc 
EE)0616) @12164ll) %12164ll) £2 64U) 

ervidgv 
&UITI\Gv 

Reported 0·93 04 1-95 1-07 NA 

Btirrate NA NA NA 1-19 NA 
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ervidav 

Surprise 

Qu*1«Mwka = 

d(kac vavdi ( Saec vToi @/ g 

BBB Rating: A+ 
ACCREDITED 

a.s of 7/30/2020 BUSINESS 

This page has not been authorized. sponsored, or otherwise appro,ed or endorsed bythe companies represented herein- Each of the company logos 
represented herein are trademarks of \/krizon IVbdia, Mcrosoft Corporation: Nasdaq. Inc-: Dow Jones & Company: For·bes IVbdia, l LC, Iniestofs Business 
Daily Inc-: and IVbrningstar. Inc-

Copyright 2020 Zacks Investment Research I 10 S Ri,erside Plan Suite #1600 I Chicago, IL 60606 

At the center of e.erything we do Is a strong commitment to Independent research and sharing its profitable discoveries with in\estors-This dedication to 
giving investors a trading advantage led to the creation of ourproMn Zacks Rankstockaabng sjstem-Since 1455 ithas morethan doubled the S&P 700 
with an average gain of +23-, % per >ear- These returns conr a period from January 1, 1455 through July 6,2020- Zacks Rank stockaaang system returns 
are computed monthlybased on the beginning of the month and end of the month Zacks Rank stock prices plus anydividends received during that parbcular 
month-Asimplei equall~Neighted a'erage return of all Zacks Rank stocks Is calculated to determine the monthly return- The monthly returns are then 
compounded to arrhe at the annual return- Only Zacks Rank stocks induded in Zacks hypothetical portfolios at the beginning of each month are induded in 
the return calculatjons- Zacks Ranks stocks can, and often do, change throughout the month- Certain Zacks Rank stocks for which no month*nd price was 
a'uailable, pricing information was not collected, or for certain other reasons hae been e,duded from these return calculations-

\hit perfomlance for information about the performance numbers displa>ed abo,e-

Visit ww.*zacksdata-com to get our data and content for Jour mobile app or website-
Real bme prices by BATS- Delayed quotes by Sungard-

NYSE and AIVEXdata is at Ieast 20 minutes delayed- NASDAQdam is at least 17 minutes delayed-
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Join Sign In 

Moe [Z*] 

NorthWestern Corporation (NWE) 
ZRoal Time (Xiolc fimi BATS! 
$55.68 USD 

-0 73 (-1295,6, 
Uxlated Jul 31,2020 03 02 FM ET 

Add to portfolio 

Zacks Rank: 
3-Hold o'ra"Im 

Style Scores 
B Value ] D Growth I C Momentum l e VGM 

Industry Rank: 
Bottom 33%(169 out of 253) 
Industry: Uility - Bectric Power 

View All Zacks #1 Ranked Stocks 

Trades from e 
NorthWestern Corporation (NWE) Quote Overview » Estimates » NorthWestern Corporation (NWE) Detailed Estimates 

Detailed Estimates 

Estimates 

Next Report Date 11/3/20 

NA Current Quarter 
EPS Last Quarter 0.42 

Last EPS Surprise -16.00°t 

ABR 2.50 

Earnings ESP NA 

Current Year 3.35 

Next Year 3.50 

EPS (TTM) 3.17 

P/E (Fl) 16.84 

Growth Estimates NWE IND S&P 

Current Qtr (09/2020) NA 57 51 -50.17 

Next Qtr (12/2020) NA 18 80 -24.64 

Cuirent Year (12/2020) -2.05 -310 NA 

Next Year (12/2021) 4.48 10.00 26.34 

Past 5 Years 4.20 5 80 NA 

Next 5 Years 340 7 30 NA 

PE 16 84 1820 2435 

PEG Ratio 4 97 249 NA 

Learn More About Estimate Research 

See Brokerage Recommendations 

See Earnings Report Transcri pt 
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Premium Research for NWE 

Zacks Rank Hold [FI 

Zacks Industry Rank Bottom 38% (158 out of 253) 

Zacks Sector Rank Bottom 31% (11 out of 16) 

Style Scores B Value 1 D Growthl C Momentum IEVGM 

Earnings ESP NA 
Research Report for NWE Snapshot 
(. v = Change in last 30 days) 
®View All Zacks Rank#l Strong Buys 

More Premium F*search » » 

Research for NWE 

Chart for NWE 
ch.,ts fo, Ii/£ 

July 31 2020 ©quoleri,IJ,{om 

Interacti,e Chart I Fundamental Charts 

Sales Estimates 
Current Qtr Next Qtr Current Year Next Year 

(9/2020) (12/2020) (12/2020) (12/2021) 

Zacls Consensus Estin·ate 0 OOM NA NA NA 

# of Ebtin-alas NA 14\ NA NA 

Hgh Btirrate NA 19\ 1\F\ NA 

Low Estirrate NA IW\ NA N4 

Year ago Sales 27484M 32814M 126B 14\ 

Year over Year Growth Bt 1\4 1\F\ NA NA 

Earnings Estimates 
Current Qtr Next Qtr Current Year Next Year 

(9/2020) (12/2020) (12/2020) (12/2021) 

Zacks Consensus Btirrate NA 19\ 335 350 

# of Estirrates 14\ NA 1 1 

IVbst Fkent Cbnsensus 1\F\ 1\V\ 1~V\ NA 

Hnh Fqtirrate NA NA 3 35 3 50 
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Current Qtr Next Qtr Current Year Next Year 
Low Btirrate (9/20* (12/20&#I (12/2&35 (12/28@ 

Year ago EPS 050 119 342 335 

Year over Year Gowth Bt NA bv\ -205% 448% 

Agreement - Estimate Revisions 
Current Qtr Next Qtr Current Year Next Year 

(9/2020) (12/2020) (12/2020) (12/2021) 

IW\ NA 0 O 

NA M 0 0 

NA NA 0 0 

NA NA 0 0 

NA NA O O 

NA NA 0 0 

Magnitude - Consensus Estimate Trend 
Current Qtr Next Qtr Current Year Next Year 

p/2020) (12/2020) (12/2020) (12/2021) 

NA 1\F\ 335 3.50 

NA NA 335 350 

NA NA 335 350 

NA NA 335 350 

NA 335 350 

Upside - Most Accurate Estimate Versus Zacks Consensus 
Current Qtr Next Qtr Current Year Next Year 

(9/2020) (12/2020) (12/2020) (12/2021) 

fvbstAccurate Etirrate IW\ NA 335 350 

Zacks Consensus Estirrate 1\V\ nv\ 335 350 

ernir'us BP NA bv\ 000% 000% 

Surprise - Reported Earnings History 
Quarter Quarter Quarter Quarter 
Ending Ending Ending Ending 
(6/2020) (3/2020) (12/2019) (9/2019) 

Average 
Surpnse 

R3ported 042 106 119 050 NA 

Btirrate 050 126 119 063 1\V\ 

Ofference -008 -020 000 -013 -010 

Surprise 1600% -1587% 000% -2063% -1313% 
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Quick Links -

~cks Research is Reported On: 

~Alloo, 

L.b: 

1==1 
A»ual 

hrbes 
1-INvESTORCI 

~ ACCREDITED 

Ei;h, BUSINESS 

BBB Rating: A * 
As of 7'30, 
Cllck for P 

This page has not been authonied, sponsored, or otherwise appromed or endorsed bythe companies represented herein. Each of the company logos 
represented herein are trademarks of VerizDrn IVbdia; Mcrosoft Corpora~on: Nasdaq, Inc.. Dow ..Jones & Company Forbes IVbdia. LLC, ln,estor's Business 
Daily Inc.. and IVbrningstar, Inc. 

Copyight 2020 Zacks Investment Research I 10 SRiverside Plaze Suite#1600 I Chicago, IL 60606 

A the center ofever¢hing we do is a strong commitment to independent research and sharing its profitable disco~eries with imestors. This dedicatjon to 
giving infstors a trading advantage led to the creabon of our proien Zacks Rank stock-rabng system. Since 1988 it has more than doubled the S&P 500 
with an amrage gain of +24.33% per year. These returns co,ier a period from January 1, 1988 through July6,2020. Zacks Rank stock-rating system returns 
are computed monthlybased on the beginning of the month and end of the month Zacks Rank stock prices plus anydIMdends recened during that parbcular 
month. Asimple, equally-weighted aerage return of all Zacks Rank stocks is calculated to determine #,e monthly return. The monthly returns are then 
compounded to arrne at the annual return. Only Zacks Rank stocks included in Zacks hypothetcal portfolios at the beginning ofeach month are induded in 
the return calculations. Zacks Ranks stocks can, and often do change throughout the month. Certain Zacks Rank stocks for which no month-end price was 
a,ailable, pricing information was not collected. or for certain other reasons haf been excluded from these return calculations. 

Visit performance for nformabon about the performance numbers displayed above. 

Msit wvmzacksdata. com to getourdata and content for Your mobile app or website. 
Real time prices by BATS. Delajed quotes by Sungard. 

NYSE and AMEX data is at least 20 minutes delayed. NASDAQdata is at least 15 minutes delayed. 
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Zi ZACKS Join Sign In 

More ) 656- I 

OGE Energy Corporation (OGE) 
(Reol Time Quote fiom BATS, 
$32.63 USD 

7D-36 ( 71-09*,) 
Uxlated Jul 31, 2020 03 06 FM Er 

Add to portfolio 

Zacks Rank: 
3-Hold O i [3] I 2 

Style Scores 
D Value 1 D Growth I C Momentum l e VGM 

Industry Rank: 
Bottom 33% (169 out of 253) 
Industry: Uility - Bectric Power 

View All Zacks #1 Ranked Stocks 

25Trades from ~ 

OGE Energy Corporation (OGE) Quote Overview » Estimates » OGE Energy Corporation (OGE) Detailed Estimates 

Detailed Estimates 

Q 

Esti mates 

*BM08/6/20 Next Report Date 

Current Quarter 0.55 

EPS Last Quarter 0.23 

Last EPS Surprise 27.78°Z 

ABR 1.86 

Earnings ESP 0.00°M 

Cun'ent Year 211 

Next Year 2.28 

EPS (TTM) 2.16 

P/E (Fl) 15.69 

*BMD= Before Ivbrket Cpen *AIVC=After M*let Close 

Growth Estimates OGE IND S&P 

Cunent Qtr (06/2020) 10-00 5- 1 70-15 

Next Qtr (09/2020) NA 18-80 24-64 

Current Year (12/2020) 72-31 73-10 NA 

Next Year (12/2021) 8-06 10-00 26-34 

Past Years 2-80 -80 NA 

Next Year's 3-50 5-30 NA 

PE 1 -69 18-20 24-3. 

PEG Ratio 4-2 2-49 NA 

Learn More About Estimate Research 
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See Brokerage Recommendations 

See Earnings Report Transcript 

Premium Research for OGE 

Zacks Rank 

Zacks Industry Rank 

Zacks Sector Rank 

Style Scores 

Earnings ESP 

Research Reports for OGE 

(. v = Change in last 30 days) 

Hold [Ej 

Bottom 38% (1. 8 out of 2. 3) 

Bottom 31% (11 out of 16) 

D Value 1 D Growth 1 C Momentum |~VGM 

0-00% 

Analyst I Snapshot 

View All Zhcks Rank #1 Strong Buys 

More Premium Research » » 

Research for OGE 

Chart for OGE 
Ch.t; fo, ()GE 

h t 
--4--74 
. r.- ·4 

July 312020 © quoter,·j, {om 

Interacti,e Chart I Fundamental Charts 

Sales Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks ensensus Estirrnte GOOM 1\V\ NA NA 

# of Estirrates 1\F\ ]\F\ 1\F\ NA 

Hgh Ettrrate NA N\ IW\ NA 

Lcw Btirrate NA Ig\ 1\F\ IA 

Year ago Sales 13·60M 5 ·40M 2-238 NA 

Year over Year GoN th Est- 1\F\ IW\ 14\ NA 

Earnings Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks 0)nsersus Btirrate 0- 1~~\ 2-11 2-28 

#of Btirrates 1 I\1\ 2 2 
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IVbst RBcent Cbnsensus Current @%& Current Yq¥\ Next YqqA 
%/20214 (6/2okb) (12/2020) (12/2021) 

Hgh Btirrate 0- 1\~\ 2-11 2-3 

Low Ettrrate 0- 14\ 2-10 2-20 

Year ago EPS 0- 0 1-2 2-16 2-11 

Year over Year G·owth Bt- 1®0% 14\ ?2-31% 806% 

Agreement - Estimate Revisions 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

0 NA 0 0 

1 M 0 0 

1 NA 0 0 

0 NA 0 0 

0 NA 0 0 

0 M 0 0 

Magnitude - Consensus Estimate Trend 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

0- IW\ 2-11 2-28 

0· NA 2-11 2-28 

049 NA 2-11 2-28 

049 NA 2-11 2-28 

NA NA 2-19 2-24 

Upside - Most Accurate Estimate Versus Zacks Consensus 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Ivbst Accurate Estirmte 0- 14\ 2-11 2-28 

Zacks ensensus btlrrate 0- 14\ 2-11 2-28 

Earnings BP 0100% 14\ 0100% 0·00°/o 

Surprise - Reported Earnings History 
Quarter Quarter Quarter Quarter 
Ending Ending Ending Ending 
(3/2020) (12/2019) (9/2019) (6/2019) 

Average 
Surprise 

Reported 0-23 0-18 1-2 0·- 0 NA 

Btirrate 018 0-29 14 048 NA 
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UTTerence l,HJ. 
Quarter Qu~i~lr QWNQY Qu~Wf 

Surprise * MM?% wa &*% 
LHJZ 

Average 
SL@~*hk, 

Annual Estimates By Analyst 
Zacks Premium Subsctiption Rezuired Learn more 

cks Research is Reported On: 

BBB Rating: A+ 
~ ACCREDITED 

BB& BUSINESS A, of 7 301'2020 

f 

This page has not been authori\*d. sponsored. or otherwise approwd or endorsed by the companies represented herein- Each of the company logos 
represented herein are trademarks of, eri\bn IVbdiaqMcrosoft CorporationqNasdaz, Inc-qDow Jones & Company;Forbes IVbdia. LLCqlnvestofs Business 
Daily Inc<pnd IVbmingstar. Inc-

Copyight 2020 Acl<s In~estment Research I 10 S Ri~erside Pia\6 Suite #1600 I Chicago, IL 60606 

Al the center of everything we do is a strong commitment to independent research and sharing its profitable discoieries with iniestors- This dedication to 
giving investors a trading advantage led to the aeation of our proven Zacks Rank stock-kati ng system-Since 1988 it has more than doubled the S&P. 00 
with an a~erage gain of +24-33% per year- These returns cover a period from January 1 1988 through July 6.2020- Zacks Rank stock-kaung sistem returns 
are computed monthlybased on the beginning of the month and end of the month Zacks Rank stock prices plus anydivldends recei~ecd during that particular 
month-Asimple. ezually-Aeighted a'erage return ofall Zacks Rank stocks is calculated to determine the monthly return- The monthly returns are then 
compounded to arri~e at the annual return- Olly Zacks Rank stocks induded in Zacks hypothetical portfolios at the beginning of each month are induded in 
the return calculations-Zacks Ranks stocks can, and often do, change throughout the month- Cer·tain Zacks Rank stocks for which no month~nd price was 
available pricing information was not collected, or for certain other reasons ha£ been excluded from these return calculations-

, isit performance for informabon about the performance numbers displayed abo\a-

. is it wAw·\acksdata-coni to get our data and content for Wur mobile app or website-
Real time prices by BATS Delaied zuotes by Sungard-

NYSE and AIVEXdam is at Ieast 20 minutes dela>ed- NASDAQ data is at least 1. minutes delayed-
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A ZACKS Join Sign In = 

Mtre 1-Ew-

Anern Q,m tri trOd (ISJ ) Q 
( Real Time (lots from BATS I 
$2°41- USd 

-081 (-234%) 
Lpdated Jul 31,2020 03 06 FM ET 

Add to portfolio 

:Cck[» q kl 
2vt 'gn [~l[MI[hbBWD 

St»,Sct reO 
a 4 CIOMG a Mt wrhli a ,Mt I e( r¢il ti~tl GM 

1( 8(Ih,A) q kl 
Bt rrhl ,£23 riB- Ul O,i #042Q 
1( 8(IkrM£t,Wlspecrn:¤Pt wer 

oewiblm CckDT60 C( ke8I·SrtlckD 

22 Trades from ~ 

Armrn Ccpnt ri t rCnl ( IEA ) (k, Ot rn,Avervoewr,rs[*0 OB[kD,Aniern Cqmt ri t rCni ( rEA ) (klerGqm8rsO[i CnnD 

d et€q,8rs [kd OaD 

sDrl CMD 

Next Report Date *bMa / 72X). 

Current Quarter .25 

EPS Last Quarter .9. 

Last EPS Surprise £63/o 3 

ABR 091. 

n 

Earnings ESP .9.3 

Cu~ent Year 0960 

Next Year omo 

EPS (TTM) 0960 

P/E (Fl) 6/ * 

*BMD=Before IVbrket gen *AI£=After lvhrket Close 

Grt wrhmDd CBD A) INd S&P 

Cun·ent Qtr (06/2020) -12 52 79.71 -7019 

Next Qtr (08/2020) 1.61 15 50 -2464 

Current Year (12/2020) -2 30 -3.10 NA 

Next Year (12/2021) 492 10 00 26 34 

Past 7 Years 930 7.50 NA 

Next 7 Years NA 9 30 NA 

PE 15 76 1520 24 37 

PEG Ratio NA 2 48 NA 

LeCH 'Nlt refl)Rt Chs[:),j Qnr) e[hCrch 
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SeerBrt kerCger) ect I I e( 80-d (D 

SeersQ·( 4 g[)) ei t rm rC( [brd m 

Prel (£]l r) e[~Crchdt rrA ) 

: CckD) qk tytlsB 
: Cck[,1( 8(DAA) qk Bottom 35% (175 out of 273) 

: CckDSecmn) q k Bottom 31% (11 out of 16) 

St4]e,Sct reD a 4 QO,r@ a let wrhri a,Mt l e(r€l rl~4 GM 

sO( 4 gDsSP 0.00% 

) elkOch') ei t rn* r,A ) Snapshot 

( = Change in last 30 days) 
cmwrblpl Cck[4 q k~TBrSnt ( g,Ba/[) 

Mt re,Prel dl 4 e[)eQ·chi>t, 

) e~Crch,* r,A 

a hQnit rA 
Chais foi ITTR 

\ ./V /---, 

Jul¥ 312020 ©quotei,~·O,i,om 

Interactit Chart I Fundamental Charts 

SQEOE DI} ODD 

a Ore( rn, im Nexml,rn aO·ro( r,¥eOn Nle x n¥oCrn 
670 0 Q EJX) O Q EOD O Q 6070 06Q 

Zacks Q:xlsensus Estirrate 208 50M 230 20M 58750M 87080M 

#of Btirrates 1 1 1 1 
Hgh btirrate 208 50M 23020M 587 50M 87080M 

Low Btirrate 20850M 23020M 587 50M 87080M 

Year ago Sales 22820M 225 67M 818 70M 587 50M 

Year over Year Growth Est -546% 065% -275% 617% 

so(4 g[ks[~hd Oa D 
aOre(mim, Nex,nl tm aOre( I¥eCrn Nex•¥cOn 

EX) O Q [Lno O Q m070 0. Q EOB 06Q 

Zacks Cbnsensus btlrrate 034 063 2 12 222 

#of Btirrates 1 1 1 1 
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IVbst F*cent Cbnsensus a Ore( m~!Ep NoxmNml a Ore< IT¥*m Nexr¥€,(* 
G D b-6 uo. b' 4 mo?D 6Q 

Hgh Btirrate 034 063 212 222 

Low Estirrate 034 063 212 222 

Year ago EPS 038 062 219 212 

Year over Year G·owth Est -12 52% 1 61% -230% 492% 

Eo?0 0 

bgreel e( 11*s DI) Oal) evdlb ( D 
a Ore( inj,rn Nexrn, mi aare( NyeOn Nexrr¥eOn 

ED O Q W O Q mo70 o Q $0-0 06Q 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

MCg( u(98erlm t ( []e( DODm Dd Gen re( 8 
a Ore ( mi rm Nex iu ini a C-re( ,¥YeCL'n Next¥¥eO,i 

GD O Q B.170 0 Q [BOD O Q ~070 06Q 

034 063 212 222 

034 063 212 222 

0.34 063 212 2.22 

034 063 2 12 222 

038 067 225 2 71 

Z i Dc£er*Mt D,b ccC¥Oers [h:b O-Brl er[)O[h Cck[Jmt ( De( DOD 
a Ore( rru rm Nexin, rm a Q·re( rr¥eOn Nexir¥e Cni 

610 0 Q RJK) O Q mo?o o Q EOU 06Q 

Ivbst Accurate Btirrate 034 063 212 222 

Zacks (bnsensus Btirrate 034 063 212 222 

Earnings BP O 00% O OO°/0 O 00% O 00% 

SOi rd)er&) ei t rre8rs CH 4 goy dkbrv 
u OO,nr u CCrmr u COmr u OO,nr 
s( 84 gn s ( 84 gn s(84 gn s(84 gn 
ED O Q 60-D 6UQ [Lm 6UQ G X) 6UQ 

bverCge 
Sai r~De 

R#Orted 060 0 71 062 038 NA 

etirrate 065 0 71 NA IV\ NA 
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LET erence 

Surprise 
ug'g 

'Utt 
'O&,W 

m&%& 
u Coj~ 
:18% u OOror 

-ULA 
bverCge 
SOifrfbe 

u OOra rA/m [ht Oe [*13\hb ( Qy[hn 
Zacks Premium Subscription Rezuired Learn more 

b ( ( OCI}E [h~ OROBV,b C CA/[hi 
Zacks Premium Subsctiption Rezuired Learn more 

u ackri-4 kD -

: Cckm e[*Och,ED) ei t ne8rA( H 

YAMOO, 

msn, ' 
MarkeM;tch 

i NASOAq 

Forbes 
~ INVESTORS-n ~ 

MORNINGS[NI 

[i BBB Rdmg: A+ 
ACCREDITED 

As of ' 30 2020 BUSINESS 
cl. k for P·.ftl. 

This page has not been autliori\6d, sponsored, or otherwise approfd or endorsed by the companies represented herein. Each of the company logos 
represented herein are trademarks of . en\bn IVbdiaqMcrosoft CorporationqNasdaz. Inc.qDow Jones & CompanKHForbes IVbdia, LLCqlnvestor's Business 
Daily, Inc.qand I'Vbrningstar, Inc. 

Copyright 2020 Zacks Investment Research I 10 S Ri,erside PIa\A Suite #1600 I Chicago, IL 60606 

A the center of everything we do is a strong commitment to independent research and sharing its profitable disco~enes with in\estors. This dedication to 
giving irnestors a trading advantage led to the creation of our proven Zacks Rank stock-rabng system. Since 1855 it has more than doubled the S&P 700 
with ati average gain of +24.33% per year. These returns co'vera period from January l . 1855 through July6,2020. Zacks Rank stock-rating s>stem returns 
are computed monthlybased on the beginning of the month and end of the month Zacks Rank stock prices plus anydividends recelfd during that parbcular 
month. Asimple, ezually-weighted a~erage return of all Zacks Rank stocks Is calculated to determine the monthly return. The monthly returns are then 
compounded to arrhe at the annual return. Only Zacks Rank stocks induded in Zacks hypothetical portfolios at the beginning of each month are included in 
the return calculations. Zacks Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was 
available. pricing information was not collected, or for certain other reasons haF been exduded from these return calculations. 

isit perfbnnance for information about the performance numbers displawd aboie. 

isit wvm.Uacksdata com to get our data and content for pur mobile app or website. 

Real time prices by BATS. Dela>ed zuotes by Sungard. 

NYSE and AMD<data is at least 20 minutes delaied. NASDAQdata is at least 17 minutes delayed. 
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A ZACKS Join Sign In 

More i-EZ-
Pinnacle West Capital Corporation (PNW) 
(Real Tinie Quote from BATS) 
$81.85 USD 

70-59(71-03°4) 
Updated Jul 31, 2020 03 06 FM EI 

Add to portfolio 
Zacks Rank: 

3-Hold O E [3] ~ ® 
Style Scores 

c Value I c Growth I C Momentum 10 VGM 

Industry Rank: 
Bottom 33%(169 out of 253) 
Industry: Uility - Bectric Power 

View All Zacks#1 Ranked Stocks 

zk Trades from (@ 

Pinnacle West Capital Corporation (PNW) Quote Overview » Estimates » Pinnacle West Capital Corporation (PNW) Detailed 
Estimates 

Detailed Estimates 

Q 

Estimates 

Next Report Date 'BM08/6/20 

Gin·ent (latter 1.41 

EPS Last Quarter 0.27 

68.75°A Last EPS Surpnse 

ABR 2.11 

Earnings ESP 5.07°% 

Qlrrent Year 4.83 

Next Year 4.97 

EPS (TTM) 4.89 

P/E (Fl) 17.00 

*BMD= Before Ivbrket Open *AMD=After A/brket Close 

Growth Estimates PNW IND S&P 

Current Qtr (06/2020) 10-16 5- 0 80-18 

Next Qtr (04/2020) 72-93 12-85 )2.-6. 

Current Year (12/2020) 1-26 E-40 NA 

Next Year (12/2021) 2-40 4-60 26-3. 

Past 9 Years 9-10 9-50 NA 

Next 9 Years -80 8-20 NA 

PE 18-12 15-30 2 -39 

PEG Ratio 3-6. 2-9 NA 

Learn More About Estimate Reqparch 
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See Brokerage Recommendations 

See Earnings Report Transcript 

Premium Research for PNW 

Zacks Rank 

Zacks Indusb·y Rank 

Zacks Sector Rank 

Style Scores 

Earnings ESP 

Research Reportsfor PNW 

(~ . = Change in last 30 days) 

Hold E 

Bottom 33% (164 out of 293) 

Bottom 31% (11 out of 16) 

C Value 1 C Growth 1 C Momentum IG VGM 

9-08% 
Analyst I Snapshot 

View All Zacks Rank #1 Strong Buys 

More Premium Research » » 

Research for PNW 

Chart for PNW 
Ch" for pll·A 

f, ./A/, I,~ 

rt-- -f-
1.\/ ~% /'L f 

July 31 2020 © quoterfi-di i {om 

Interactiw Chail I Fundamental Charts 

Sales Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks Cbnsensus Btirrate 402-00M 1-20B 3·93B 3·86B 

#of Btiaates 1 1 2 2 
Hgh Btirrate 402-00M 1-20B 3-99B 3·86B 

Low btirrate 402-00M 1-20B 3-92B 389B 

Year ago Sales 564·90M 1-14B 3- 8B 3·93B 

Year over Year Gonth Est- 3·8 % 0-4· % 1·83% 635% 

Earnings Estimates 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

Zacks ensensus etir'rate 1- 1 2-80 -53 ·48 
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#ot tstirrates 3 2 2 3 Current Qtr Next Qtr Current Year Next Year 

Ivbst Fbcent Consensus (6/2q2~ (9/29% (12/2°%8 (12/20319 

Hgh Btirrate 1-99 2-88 -56 9-12 

Low Etlrrate 1-28 2-62 -50 -5 

Year ago EFS 1-25 2-88 -88 -53 

Year over Year G-owth Bt- 10-16% 72-93% 1-26% 2-48% 

Agreement - Estimate Revisions 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

0 0 0 0 

2 0 2 0 

1 0 2 0 

0 0 0 1 

0 1 0 2 

1 1 0 2 

Magnitude - Consensus Estimate Trend 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

1- 1 2-80 -63 -48 

1- 1 2-80 -53 9·03 

1-32 2-80 -50 9'0 

1-90 2·82 -84 9·0 

1-3 2-82 -51 909 

Upside - Most Accurate Estimate Versus Zacks Consensus 
Current Qtr Next Qtr Current Year Next Year 

(6/2020) (9/2020) (12/2020) (12/2021) 

IVbst Accurate Btirrate 1- 4 2-88 -53 90 

Zacks Cbnsensus Btirrate 1- 1 2-80 -·53 -48 

Brnings ESP 9-08°/o 2-85% (>·00% 1-3 °4 

Surprise - Reported Earnings History 
Quarter Quarter Quarter Quarter 
Ending Ending Ending Ending 
(3/2020) (12/2019) (9/2019) (6/2019) 

Average 
Surprise 

Ftported 0-28 0-98 2-88 1-25 NA 

Etirrate 0-16 0- 8 3-03 1- 3 NA 
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Ofference 2:3£y P*rthf QU,05A QU,(.l¢A 
Enlfif¢ Engntf' 

Surprise 2*3?/ (134?31?) (?08&% 0%?1,?. 
Av *0@ 
Surprise 

18-,8. to 

Quarterly Estimates By Analyst 
Zacks Premium Subscription Rezuired Learn more 

Annual Estimates By Analyst 
Zacks Premium Subscription Rezuired Learn more 

Quick Links = 

~Zacks Research is Reported On: 

YAHOO, 

1==1 
.A.¤Aq 

ifgrl? g .mm:=.p 
~nRNINGS[AR 

BBB R•t,i,g: A# 
ACCREDITED 

As of 7/30 2220 BUSINESS Chrl for pro,ilr 

1 . '..f-

This page has not been authori\6d, sponsored, or otherwise approfd or endorsed by the companies represented herein- Each of the company logos 
represented herein are trademarks of: eri\bn IVbdiaqMcrosoft CorporationqNasdaz, InciDow Jones & Compan>qForbes Nbdia, LLCqln,estors Business 
Daily, Inc-qand IVbmingstar. Inc-

Copyright 2020 Zacks In~estment Research I 10 S Ri~erside Pia\A Suite #1600 1 Chicago, IL 60606 

At the center of eg¢hing we do is a strong commitment to independent research and sharing its profitable disco~eries with investors- This dedicabon to 
giving irnestors a trading advantage led to the creation ofour proven Zacks Rank stock*abng sjstem- Since 1455 it has more than doubled the S&P 900 
with an average gain of +2. -33% per war-These returns co\era period from January 1, 1455 through July 6,2020- Zacks Rank stock?fabng system returns 
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus anydividends receiwd during that particular 
month-Asimplei ezually~eighted a,erage return of all Zacks Rank stocks is calculated to determine the monthly return- The monthly returns are then 
compounded to arrne at the annual return- Only Zacks Rank stocks induded in Zacks hypothetcal poRfolios at the beginning of each month are included in 
the return calculations- Zacks Ranks stocks can. and often do, change throughout the month- Certain Zacks Rank stocks for which no month-knd price was 
available, priang informatjon was not collected, or for certain other reasons ha,e been e)duded from these return calculations-

isit perbn-nance for informabon aboutthe performance numbers displa>ed abo~e-

: isit vnm·\*cksdata-com to get our data and content for >our mobile app or website-
Real time prices by BATS· Delayed zuotes by Sungard-

NYSE and AMD< data is at least 20 minutes delaied- NASDAQdata is at least 19 m nutes delajed-
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en L*EJ 
Al e t, I nc.( I li#((llin(*N rti nm*l e » 
~ Real -Timo Q otc from BATS' 
l.£7(mit RD 

°~)7 (03 OU) 
dp, ate, Jul-1 20200- d)2 FMI ET 

A,, to portfolio, 

-2(ylt,2)yi 
0*cl t (N11~IE1810 

R® tl* n. l l 
i t92® m $ tM nd tbtfl 0 te n5 ) ro5 1€t91Vb 

EI Qil nl t, 2) yc 
$nrm5 t44St~VP~icrtntr~91> 
f,OCI 14 e 1=lltV/ o C n*tAnd 

9 v d tN*2( yl tplt, 2) y QRm( yl 

3 2 Trades from ®fi 

Al et, I nc.( 110((!Un«Nrti nmIAI e >tscnmtaD .Dvdt8Ul rf 2mlt8tAI et, Inc.( I liq(Wn(£Nrti nm* e >t0 r~o O 
/ I r,5 2ml 

0 tilv OU I rf 2m l 

/ I n£ 2ml 

Next Report Date ,$ea 61471>3 

Current Quarter 3(IR 

EPS Last Quarter 3ah 

Last EPS Surpnse IN 

ABR 703 

t 

Earnings ESP 3a3S 

Eument Year °/e3 

Next Year t/06 

EPS (TTM) lg5' 

P/E (Fl) 78(3F 

*BMD= Before lvbrket Open *AIVC=After IVbrket Close 

Mndlbtj lr , 1 $ 2ml Al e EO RBA 

Qjnent Qtr ( 06 / 2020 ) - 517 951 8 0519 

Next Qtr ( 04 / 2020 ) NA 1390 & 7 % 7 

Current Year (12/2020) 1 53 8510 NA 

Next Year (12/2021) -513 10®0 2657 

Past Years 950 mo NA 

Next Years 6520 950 NA 

PE 14 ® 2 1390 275 

PEG Ratio -19 254 NA 

k 2 j te n. tNnnr. rti I nii 2mt I 2.l h 
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R t$.ny . 2r t, (n5 5 ) C21·01) I 

R U 2. ) 9 rlt, Tn. rtx. 2) '(. Vrrn 

A. 5 ~5 t, I 2.(b#h. tAI e 

- 2( yl t, 2) y A $cl g 
-2(ylt#Oclnlt,2)y Bottom --U (164 out of 2. -) 

-2(yltR (m.t, 2) y Bottom -1U (ll out of 16) 

'Dtlo tR(n. I i t92ot tft$tMnd,btfI0ten5 )ro5 U~t9Ma 

/2.)4 rlt/RA 010U 

, I 2. ( bt, Tn. *i#1. tAI e AnalbstmSnapsl ot 
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